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I I Q DAVEY WINDER Davey provides 15 expert tips to help you 
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1 about IPv4 addresses makes you 

I ^ \J dizzy, how about the miles of copper wire powering 
everything from your smartwatch to your car? 
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Like any doting father, I don’t have a favourite article in this 
month’s PC Pro. That VYOuld be deeply unfair to, say, our 
brilliant group test of routers: if you’re VYith BT, TalkTalk, 
Sky or Virgin, turn to p74 and find out not only VYhich 
router to svYitch to, and hovY to do it, but also hovY to get 
more from your existing router if you choose to stick 
VYith the model you’re supplied by your ISP. 

LikevYise, the insight into contributing editor Davey 
Winder’s life as he details the fun he had converting a 
camper van into a truly mobile office (p42) . That’s VYithout 
even mentioning the exhausting hours Dave Stevenson put 
into road-testing the many different alternatives to Google 
Maps, as he tried to figure out vYhether you’re better off 
paying for satnav or choosing an entirely different freebie. 
Discover for yourself, VYithout so much as a three-point 
turn, by turning to p32. 

They’re all lovely pieces, but - oh, hang on, novY I have 
Jon Bray, our revievYS editor, hissing in my metaphorical 
ear about the HuavYei Watch, iPad Pro and Samsung Gear 
VR, all of VYhich grace a packed section this month. Happy 
novY Jon? No, he’s not. Okay, vyc also revievY a £200 laptop, 
gorgeous Android tablet and a blisteringly fast PG. 

So, as I vYas saying: they’re all lovely features, but there 
may just be one that is more equal than the rest. I talk of 
Nicole Kobie’s inspiring article that digests the VYisdom of 
the UK’s most successful tech entrepreneurs and squeezes 
it into four pages of pure inspiration. 

Perhaps Pm biased. The idea of VYorking for myself, 
creating my ovYn business, has long been a siren call. It’s 
just one that I’ve dialled down into background noise. 
Every few months, though, it swells up into a full-grown 
wail, because there are just so many benefits. Working for 



myself, not for the man. Greating something amazing with 
the support and help of a team of others (especially should 
something go wrong, when they’re definitely getting the 
blame) . Turning an idea into a product or service that 
people are actually willing to pay for. 

I’m not alone, I know that. There’s a reason PC Pro’s 
bestselling MagBook of all time is called How to set up an 
Online Business, now in its seventh edition (and, yes, on 
sale at Amazon for £9.99). Indeed, I remember reading the 
first draft chapters, way back in 2009, and thinking to 
myself: “Gome on, Tim, you should do this.” Especially as 
one piece of advice is that you needn’t give up your day job. 
It’s just that, immediately afterwards, I was struck by what 
an excellent idea it would be to have a nice cup of tea and a 
biscuit first. It was a big cup of tea. 

But enough excuses. It’s time to take inspiration from 
Eben Upton, the man behind the Raspberry Pi, who says: 
“You’ve got to think that you’re going to accomplish 
something that’s worthwhile.” And Blippar co-founder’s 
Jess Butcher’s words: “Don’t let yourself be overwhelmed 
by the task ahead and use that as a reason not to start.” 

I won’t, Jess, I won’t. After all, as Huddle’s Alastair 
Mitchell points out, you must ask yourself what regret 
will haunt you just before you’re struck by a big red bus. 

It’s highly unlikely you’ll congratulate yourself on your 
tea consumption. 

Tim Danton 

Editor-in-chief 

^ editor@pcpro.co.uk Q @timdanton 



CONTRIBUTORS 




Ivan Pope 3D printing has 
grabbed the mainstream 
media’s attention, but Ivan 
has spent years working 
out how to create a 
business based on 3D 
scanning. See p116 




Nicole Kobie While Paul 
extols smart home 
benefits, Nicole interviews 
a security researcher who 
explains why internet- 
connected kettles aren’t 
such a good idea. See p126 




Paul Ockenden Enough 
about smartwatches: 
Paul’s been spending time 
with automation gizmos 
that have convinced him 
smart homes are here to 
stay. See p113 




Nik Rawlinson Got a 
webcam gathering dust? 
It might just be the vital 
ingredient of your own 
security camera setup. 
Nik explains how to make 
it work on p50 
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Will ISIS turn to hacking? 




The government has doubled its online security fund to prevent infrastructure 
attacks from terrorists - and it’s getting help from Anonymous 



SHOULD WE BE scarcd of ISIS when 
surfing the web? Chancellor 
George Osborne warned in a 
speech that ISIS terrorists are 
developing the hacking skills to 
attack hospitals, air-traffic control 
and other key infrastructure. 

He told parliament that “the 
stakes could hardly be higher” as 
he announced the government 
was doubling its online security 
crime- fighting fund to £i. g billion 
over the next five years. “If our 
electricity supply, or our air-traffic 
control, or our hospitals were 
successfully attacked online, the 
impact could be measured not just 
in terms of economic damage but 
of lives lost,” Osborne warned. 

“They do not yet have that 
capability,” he said of the terrorist 
group. “But we know they want it, 
and are doing their best to build it . ” 



ABOVE Sean Sullivan is an analyst at 
Finnish security company F-Secure 

That doesn’t mean that the 
militants training in Syria and 
Iraq are learning the finer points 
of network penetration, though. 
“ISIS almost certainly doesn’t have 
the ability to hack critical systems, ” 
Sullivan said. “But they might not 
need to when they can instead 
phish somebody with access. ” 

As with any terrorism campaign, 
it’s an asymmetrical fight. ISIS only 
needs to get lucky once to succeed, 
meaning that “it’s difficult to say 
what the government can really do,” 
said Sullivan. However, he added it 
“does seem to be a mistake to allow 
ISIS to go unchallenged” online. 

Sullivan suggests that Western 
governments should be fighting back 
against the terrorists. “Propaganda 
accounts have probably been useful 
until this point for intelligence 
analysis, but now it would seem 
to make greater sense to attempt 
takedowns [of Twitter accounts 
and the like],” he said. “Allowing 
ISIS to continue to have an online 



Could cyberterrorism really be as 
dangerous as Osborne predicts? “I’d 
like to say no,” said Sean Sullivan, an 
analyst for the security company 
F-Secure. “Unfortunately, there are 
numerous control systems online 
that probably shouldn’t be. ” 



ABOVE It’s unlikely 
that Anonymous 
will be able to do 
ISIS any real harm 




presence plays into its hands. ” 

■ Anonymous battle 

The government isn’t the only 
organisation planning to tackle 
ISIS online: the loose collection of 
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kk It’s possible that 
Anonymous could end 
up doing themselves 
more damage than 
the terrorists ff 



hackers and digital troublemakers 
known as Anonymous pledged 
to attaek the terrorists’ online 
presenee, saying it was “at war” 
after the horror unleashed on the 
streets of Paris in November. 

Sullivan isn’t eonvineed that the 
haekers ean do ISIS any signifieant 
harm. “Anonymous has published 
‘haeking’ instruetions - information 
that amounts to little more than 
how to seareh for and report on 
propaganda reports,” he explained. 
“It will be an endless game of 
whaek-a-mole.” 

It’s possible that Anonymous 
members eould aetually end up 
doing themselves more damage 
than the terrorists. Junaid Hussain, 
a former teen haeker from rival 
group TeaMpoisoN, served six 
months in prison for haeking into 
the address book of Tony Blair. 

Last year, with “nothing to lose” , 
he travelled to Syria to join ISIS 
and was killed this August by a 
US drone strike. 

“UK offieials would serve the 
publie better if they were to use 
the eriminal 
justiee system 
to reform 
and reeruit 
‘haeking’ 
talent 
rather than 
to punish 
and isolate,” 

Sullivan said. 

“It would 
eostfar less 
money.” • 



BELOW George 
Osborne warned 
that ISIS are 
learning to hack 






1 Sky warns on porn 
extortion letters 

Sky customers may receive a demand for 
moneyfrom rights firm Golden Eye for 
illegally downloading pornography, and 
the ISP has warned users to read the letters 
carefully. Golden Eye has a court order to 
get details of Sky users and ask for payments, 
similar to previous “speculative invoicing” 
cases -none of which made it to court. 




2 Microsoft releases 
Threshold 2forWindows10 

Windows 10 has received its first major 
update, dubbed Threshold 2, promising a 
performance boost, afresh version of the 
Edge browser and handwriting recognition 
for Cortana. However, those installing the 
upgrade reported glitches, with some users 
reporting that the process stalls halfway 
through on devices that have an SD card 
in the slot. 




3 Google’s driverless car 
pulled over by police 

California police pulled over Google’s test 
autonomous vehicle for driving too slowly. 
The cars are limited to 25mph while they’re 
being trialled, unbeknown to the Mountain 
View Police Department officer. The Google 
car was let off without a ticket, preserving 
the spotless record of Google’s fleet of 
self-driving vehicles. 



4 Leak suggests 
Samsung making a 
smart flip phone 

Remember flip phones?They 
may be making a comeback. 
Leaked photos suggest Samsung 
is making a clamshell model 
based on the Galaxy S6, possibly 
with dual displays. If that sounds 
like a surprising throwback to 
2005, it’s actually not the first 
flip phone Samsung’s made in 
the recent past- it released a 
similar model in Korea over 
the summer. 




5 Sky reinvents 
on-demand 
withQ 

Sky unveiled the long- 
awaited successor to 
Sky + . The Q system includes a set-top box 
that can record up to four programmes 
simultaneously at 4K resolution; extenders 
that beam recorded content to other TVs in 
the home and boost Wi-Fi coverage; and the 
ability to watch recorded shows on tablets 
and phones when away from home. 




THE RESULTS SPEAK 
FOR THEMSELVES 










Predictingthe future ofthe PC market 

Computer sales continue to slide. While 2016 may see a rebound, 
it may also see more PC manufacturers shutting their doors 



PC shipments 

Two of the top ten PC makers will close in the next 
two years. That’s the prediction from IDC analyst 
Tom Mainelli, and while we’ll have to wait and see 
if his forecast is accurate, there’s no question that 
the PC market is struggling. 

Windows lo hasn’t helped much, as most users 
simply installed the free upgrade rather than shelling 
out for new hardware. 

While the top four manufacturers all saw their 
sales slide last year, Mainelli predicted that the two 
manufacturers to suffer would be further down the 
rankings - ominous for the likes of Acer, Toshiba 
and Samsung. Indeed, the latter has already stopped 
selling laptops in Europe, while in 2014 Toshiba 
said it would “withdraw from unprofitable markets”. 
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The future of Acer 

Acer will be feeling the slight from Mainelli’ s 
comments: it’s the fifth-ranked PC seller, 
so his prediction that the top four would 
survive is pretty damning. You need not 
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look hard to see why, though. While 
founder Stan Shih told Chinese newspapers 
that “Acer will not by any means exit from 
the market”, he has previously suggested 
the firm would “welcome” a takeover bid. 



However, Mainelli made it clear his 
prediction doesn’t include acquisitions, 
as the top-ranked PC makers don’t gain 
much from buying anyone from the 
bottom of the list. Again, ouch. 



Stable sales 

None of this means the PC 
market is dying, merely 
settling into middle age. 
PC sales will essentially 
be flat over the next five 
years, IDC predicts, with 
laptop sales growing by 
1.2% and desktop sales 
sliding by 0.6%. 

Desktops will see 
stronger sales in emerging 
markets than elsewhere, 
while laptop will still 
be favoured by those in 
mature markets, which 
suggests a decision to 
stop selling desktops in 
over-saturated developed 
regions may not be the 
worst call for troubled 
PC makers. 



Predicted PC sales 

Desktops 

Laptops 




Sales divide between 
mature and emerging 



Emerging markets 
Mature markets 
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What is... Anywhere SIM? 

The UK is covered in mobile not-spots, but one mobile virtual 
network operator has stepped up with a solution 



How can Anywhere offer national 
roaming if the big players are against it? 

The clever folks at Anywhere have teanned 
up with Manx Telecom from the Isle of Man. 
It’s an MVNO using 02’s network, but it also 
has roaming deals with EE and Vodafone. 





Live in a rural area or in a solidly built 
house in the middle of the city? Then 
you probably know the pain of mobile 
not-spots - when lack of coverage means 
dropped calls and no mobile broadband. 
However, there’s a secret that mobile 
operators don’t want you to know: they 
could easily allow you to hop onto a rival’s 
network to get coverage. That’s called 
national roaming, and the government 
last year attempted (and failed) to force 
the big operators to allow that on 2G 
networks. Thankfully, a new player 
has stepped in with its own solution. 
Here’s how the Anywhere SIM could 
help solve your coverage woes. 



Unlike EE, Anywhere is a mobile virtual 
network operator (MVNO). That means it 
piggybacks on other networks, using their 
infrastructure to offer mobile services. 
Anywhere is hardly the first: Tesco Mobile, 
Giffgaff and other discount operators are 
all MVNOs. 

So this is another Giffgaff? There’s one 
big difference. While Giffgaff uses 02’s 
infrastructure. Anywhere uses the networks 
of three different operators -02, Vodafone 
and EE-giving users a wider range of 
coverage. Your phone will automatically 
switch to the network with the 
strongest signal, although it 
can’t switch midwaythrough 
a call -you’ll have to hang 
up and redial if you 
wander into a 
low-coverage area. It 
can also roam across 
the EU, and the company 
is promising it will soon 
work beyond Europe, too. 



41 Anywhere can roam 
across the EU, and the 
company is promising 
that it will soon work 
beyond Europe, too f f 



What’s the cost? 

Ifyou wantthe 
coverage offered 
by national roaming, 
you’ll have to pay for 
it. Anywhere has three 
main plans, all offered 
pay-as-you-go with no 
set plans. The Anywhere Home SIM lets you 
receive calls from any available network, but 
everything else is done over 02. Calls cost 5p 
per minute and data 5p per megabyte. 

The Anywhere UKSIM includes 
national roaming for lOp-per-minute calls 
and lOp/MB data, while the top-tier option 
with European roaming included costsl2p 
per minute for calls and lOp/MB for data. 
Those charges are all more than other 
MVNOs- Giffgaff has a £10 SIM that 
includes 500 UK minutes and 1GB of 
data. Anywhere has said that a 
pay-monthly option will be available 
later this year, and users will have 
the option to upgrade to such 
a plan for free. You can buy 
a SIM from the website at 
anywheresim.com. 

What’s the catch? The biggest 
“gotcha” is no 4G data, only 3G. 
Although given this isfor people in weak 
reception areas, access to 4G is likely to be 
limited in those regions anyway. • 



Why isn’t anyone else doing this? We 

could all have improved coverage if only 
the big providers would allow it, but in 
the meantime there are other options. 
Telecoms firm Jump, from 24Seven, 
offers a national roaming service to 
businesses and is planning a consumer 
launch soon, while UKISP Andrews & Arnold 
has an MVNO that uses 02, but can offer 
national roaming via a deal with Vodafone 
in the Netherlands. 



Anywhere SIM? Sounds a bit like 
Everything Everywhere. The 4G tie-up 
between T-Mobile and Orange was indeed 
known as Everything Everywhere before 
rebranding as EE, but that’s where the 
similarities end -and we don’t expect 
Anywhere to rename itself “A” anytime 
soon, either. 
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Snoopers' Charter: what it means 
for your business and broadband bill 

The government has unveiled a draft of the Investigatory Powers Bill. Nicole Kobie reveals 
what it means for you - and the changes its critics hope take place before it becomes law 




it’s back: the so-called Snoopers’ 
Charter has returned, this time in the 
form of the Investigatory Powers Bill, 
giving security services the power to 
force backdoors into tech companies’ 
encryption, sift through our web- 
browsing logs and hack targets. 

The bill is only a draft and could 
be subject to many amendments 
before it becomes law, but this time 
the Liberal Democrats no longer have 
the requisite number of MPs to block 
the bill’s progress, as they did last time 
in coalition. Here’s the lowdown on 
the potential impact of the legislation 
as it stands. 

■ What does the bill include? 

If passed, these laws would require 
internet service providers (ISPs) to 
log every website Britons visit, as 
well as collecting communications 
metadata (such as who you Direct 
Message on Twitter) , but not the 
actual content of the messages. 

ISPs would then be required to 
share this data with the security 
services as part of an investigation 
concerning national security or 
serious crime. 



It also introduces measures to 
allow authorities to hack computers, 
bug phones, and require companies 
to help them do so. For the first time, 
the bill also includes a commissioner 
for oversight, with some aspects 
requiring judicial approval. 

■ What’s different from 
the previous version of 
the Snoopers’ Charter? 

Dr Paul Bernal, lecturer 
in IT and media at the 
University of East Anglia 
School of Law, told PC Pro 
that the new bill is more 
“comprehensive” than 
the previous version, 
the Communications 
Data Bill (CDB) , with 
the notable additions 
including “equipment 
interference” - which 
is the government’s 
“euphemism for 
hacking” - and bulk 
data collection. 

Jim Killock, 
executive director 
of the Open Rights 



ABOVE The laws 
proposed by the 
government would 
require ISPs to 
log all of the sites 
we visit 




Draft Investigatory 
Powers Bill ^ 
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Group, noted another key difference. 
“Some of the contentious proposals 
from the CDB are not included, for 
example, forcing communication 
service providers to collect third- 
party data,” he told PC Pro. “However, 
it would oblige telecoms companies 
and ISPs to collect data about the 
websites their customers visit and 
keep it for a year. The police could 
access this data through a filter, 
which was one of the proposals 
in the CDB.” 



■ Should we be 
concerned? 

Website logging has 
raised the most concerns. 
“Keeping a record of the 
websites that everyone has 
visited is an unprecedented 
step,” said Killock. “It 
doesn’t happen in the US or 
any EU or Commonwealth 
country, and we don’t think 
it should happen in the UK. 
We would like to see these 
proposals dropped.” 

Bernal agreed. “Our 
browsing history really 
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should remain private unless there’s 
a very good and speeifie reason to 
eolleet it,” said Bernal. “The risks 
here are huge and not properly 
admitted: this is nothing like the 
‘itemised phone bill’ mentioned by 
[home seeretary] Theresa May at 
all, but a reeord of pretty mueh 
our entire online life.” 

Nigel Hav\^thorn, marketing 
direetor of eloud seeurity firm 
Skyhigh Netv\^orks, noted that this 
data eould leave us less safe. “My 
greatest eoneern v\^ith the draft bill is 
that logging internet traffie eould aet 
as a honeypot to eriminals trying to 
find information that ean be used for 
extortion,” he told PC Pro. “The reeent 
TalkTalk haek shows that ISPs don’t 
always have the best data seeurity, 
and a worrying, albeit unintended, 
eonsequenee of the bill eould be 
that more publie data falls into the 
wrong hands.” 

■ What’s the good news? 

However, Bernal said that the bill 
isn’t “irredeemable”. Although there 
are ehanges he’d make, one benefit 
of the bill is the “ aeknowledgement , 
at least to an extent, of what they 
are doing”. 

Inereased oversight - with a 
eommissioner traeking surveillanee 
and data requests, and the new 
requirement for judieial review - 
is an improvement over previous 
versions of the Snoopers’ Charter. 

While it’s a start, Killoek believes 
that these oversight eontrols should 
be even tougher. “The home seeretary 
[Theresa May] elaimed that the bill 
will introduee judieial authorisation 
to some surveillanee warrants, whieh 
would mean sign-off by a seeretary 
of state and a judieial eommissioner, ” 
he said, rather than simply requiring 
May’s approval, as is eurrently the 
ease. “However, in reality, the judieial 
eommissioner would only be signing 
off on the proeess, not on whether 
surveillanee is justified. This, in 
effeet, would be a rubber stamp, not 




ABOVE Encryption 
won’t be banned 
bythe bill, and 
backdoors won’t be 
placed in software 



authorisation. Judieial authorisation 
needs to be mueh more rigorous. ” 

■ What does it mean 
for encryption? 



Eneryption isn’t explieitly banned, 
whieh many were expeeting. “I’m 
pleased that the trailed attaek on 
eneryption or the plaeing of baekdoors 
into software is not part of the bill, ” 
said Hawthorn. “Many in the teeh 
industry feared the worst, and it’s 
good to see that the government 

listened to input 
on this matter.” 
However, 
there are still 
seetions of the 
bill that eould 
foree eompanies 
to provide 
aeeess to data 
on a ease-by- 
ease basis. “The bill asks for powers to 
eompel eommunieations providers to 
assist with demands for intereeption,” 
said Killoek. “In some eases this might 
involve eompromising their software 
to make the eneryption less effeetive. 
This is something that we’re sure 
eompanies will be looking into.” 

Any eompany that reeeives sueh a 
warrant would be unable to diselose 
it, meaning it eould beeome diffieult 
to trust your serviee provider or be 



ii Logging internet 
traffic could act as a 
honeypot to criminals 
trying to find data to 
use for extortion ff 



sure that their eneryption doesn’t 
have hidden holes. 

■ What will my 
business have to do? 

Nothing, hopefully. Under the 
plans, the government eould ask 
you to take measures to make data 
available, but there’s no blanket 
requirement unless you’re an ISP. 
Other than that. Hawthorn said he 
doesn’t “see it having a huge impaet”. 
He added: “The bill will only affeet a 
really small pereentage of UK teeh 
eompanies and nominally so.” 

■ Will my broadband 
bills increase? 

Yes, aeeording to ISPs themselves. 

The government has budgeted 
£175 million to pay for storing 
eommunieations and browsing 
data, but ISPs told a parliamentary 
eommittee that the total bill would 
be mueh higher - and refleeted in 
broadband bills. 

Matthew Hare, CEO of broadband 
provider Gigaelear, told MPs that a 
typieal gigabit eonneetion passes 15TB 
of data per year. The eontent must be 
sifted from the so-ealled metadata, 
whieh then needs to be seeured and 
stored. “The indiseriminate eolleetion 
of mass data is going to have a massive 
eost,” he said. 

■ Wbat can I do to prevent 
tbe bill from passing? 

Submissions to the government’s 
Seienee and Teehnology Committee 
elosed in November, but you ean 
still influenee the Investigatory 
Powers Bill by writing to your MP 
or supporting aetivists sueh as the 
Open Rights Group. The bill is in the 
draft stage, so the government expeets 
to make ehanges as it’s debated next 
year, before eoming into foree in 2017. 
“The bill will ehange the relationship 
between the state and its eitizens for 
the next generation - it’s vital that we 
serutinise these powers thoroughly,” 
Killoek added. • 
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Tablet crash: 
what will 
happen next 

Tablet sales have been in decline for some time. Are slates 
heading the same way as netbooks? Stuart Andrews investigates 



T here’s no doubt that tablet sales are now in the 
doldrums. Recent research from IDC claims that 
tablet sales have fallen 7% between the second 
quarter of 2014 and the same period this year. That statistic 
is echoed by research from Forrester that suggests the 
global tablet market has plateaued. Furthermore, a July 
report from ABI Research puts tablet sales in the first 
quarter of 2015 down 13% on sales in Qi 2014. 

The two market leaders, Apple and Samsung, are 
struggling most: iPad sales are down 17.9% and Samsung 
tablet sales down 12%, according to IDC. ABI says the big 
boys are being hit even harder than that, claiming a 23% 
decline for iPads and a 30% decline for Samsung. On the 
other hand, some of the smaller players are growing. 
Tablets from Lenovo, LG and Huawei are all doing well 
by competing hard on price. 

That said, the signs are worrying. Is the tablet dying, 
or is the hype just dying down, leaving the tablet to find 
its natural level? 

■ Why are tablets struggling? 

When the iPad emerged in 2010, tablets were widely 
seen as the disruptive force that would herald a post-PC 
world. By 2011, analysts from Gartner, Forrester and IDC 
predicted massive sales, with the more excitable ones 
predicting that tablet sales would eclipse laptop sales by 
2015. However, while PC sales remain weak, tablet sales 
have since fallen into decline. Apple’s earnings call for 
fiscal Q3 2015 showed that the revenue from the iPad 
business was lower than revenue from the Mac business - 
the first quarter in several years where this was the case. 

So why has the tablet seemingly fizzled out? 

Analysts generally put it down to three core factors. 

1 Innovation has stalled 

For the first few years after the iPad arrived, manufacturers 
went into overdrive in an attempt to outdo the competition 
with new designs, high-performance components and 
features. Apple, Samsung, Sony and Amazon brought 
Retina or Full HD screens into play. Devices became 
slimmer, with the iPad thinning from 13mm to 7.4mm 
with the iPad Air. Microsoft’s Surface and Surface Pro 
had click-in keyboards and kickstands, while Samsung 



brought in the stylus with the Galaxy Note. Processors 
moved on from dual-core processors with a basic GPU to 
quad-core and octa-core processors with the kind of GPU 
that could have powered a last-generation games console. 

However, tablet innovation has now stalled. Screens 
can’t reach higher resolutions without getting bigger or 
the differences becoming imperceptible. The battery size 
and need for strong construction make it impossible to 
become noticeably thinner or lighter. Features such as a 
stylus or split-screen app view are useful to some, but 
irrelevant to others. While new processors with even more 
powerful GPUs are coming on line, there’s a dearth of 
software that really makes use of them. You need high- 
performance GPUs to play the next Infinity Blade, Dead 
Trigger 2 or Real Racing 3, but tablet users are primarily 
casual gamers, more interested in the next Angrp Birds 
or Clash of Clans. These don’t require new hardware. 

As IP Gownder says in Forrester’s “Global Tablet 
Forecast 2015 to 2018” : “The iPad Air 2 compares 
favourably to earlier generations of iPads: it’s thinner, 
lighter, has a better battery life and boasts a somewhat 
faster Wi-Fi connection, but are these incremental features 
enough to entice buyers to spend $499 to $829 to replace a 
still-functional older iPad?” 

Hubert Joly, GEO of the US electronics chain Best 
Buy, made the same point in a recent interview: “The 
issue has been that, once you have a tablet of a certain 
generation, it isn’t clear that you have to move on to 
the next generation.” That leads us on neatly to our 
next factor. 

2 Users aren’t replacing tablets 

That’s partly because there’s no compelling reason to 
upgrade, and partly because tablets are so robust. A 
tablet’s product lifetime seems 
to be much longer than that of 
a smartphone. This was a point 
made by Apple GEO Tim Gook in 
an earnings call this summer: “The 
upgrade cycle is longer,” he said of 
the iPad. “It’s longer than an iPhone, 
probably between an iPhone and a 
PG. We haven’t been in business 



ii New processors have 
more powerful GPUs, 
but there’s a dearth of 
software that makes 
the most of them ff 



16 



□ @PCPRO nFACEBOOK.COM/PCPRO 



Briefing PC Probe 




long enough to say that with certainty, but that’s 
what we think. ” Gartner research director 
Ranjit Atwal concurs: “The lifetime 
of tablets is being extended - they are 
shared out among family members - 
and software upgrades, especially for 
iO'S devices, keep the tablets current,” 
he said in a recent report. 

3 They’re under pressure from phablets 

Just about everyone agrees that tablets are struggling to 
compete with big-screen phones, and that y-Sin devices 
are particularly affected. After all, if you’re packing a 
Samsung Galaxy Note 4, an iPhone 6 Plus or a Google 
Nexus 6, where’s the value in carrying around a slightly 
larger tablet too? “Users of tablets with a screen size 
between seven and eight inches are increasingly not 
replacing their devices,” suggested Gartner research 
director Annette Zimmerman. 

In fact, a June 2015 Gartner 
survey found that 44% of current 
tablet users were planning to 
substitute their tablets with 
another device. 

“A consumer 
owning a large 
smartphone 
wouldn’t seethe 
point in renewing 
or purchasing a 
slightly larger device 
with very similar 
functionalities,” 
said IDG analyst 
Marta Fiorentini. 

“In fact, smartphones 
have additional voice 
capabilities and 
sometimes better 
cameras or resolution.” 




ABOVE Google’s 
Project Tango 
could help 
revitalise the 
tablet market 



BELOW Battery 
size and the 
need for strong 
construction 
make it difficult for 
tablets to go lighter 




■ Reasons to be cheerful 

It seems that tablets have little chance against this 
triple threat, but that doesn’t mean that they’re in 
terminal decline either. Longer refresh cycles might 
mean lower sales, but consumers are still using their 
tablets and may one day want to replace them. They 
continue to be a hit with families, too - no other device 
is as handy, accessible and inexpensive enough to share 
with your kids. 

What’s more, tablet use is growing in the business 
sector. Forrester’s research shows that more than 
half of employees are now using tablets for business at 
least once a week, often in those situations - while in 
transit, standing, or for specific workflows - where 
a laptop isn’t such a good fit. And while these 
workers are bringing their own devices to work under 
so-called Bring Your Own Device (BYOD) schemes, 
company-purchased tablets are making up an increasing 
portion of the market. Expect to see this accelerated by the 
growth of business-class devices, which was kickstarted 
by Microsoft with the Surface Pro, but has now been 
adopted by manufacturers such as Apple, HP, Dell and 
Samsung. Despite bigger screens and multitasking 
capabilities, these are still tablets, but the addition of 
clip-on keyboards or a stylus makes them more versatile 
productivity devices. 

Innovation also has a part to play. We may have seen 
all the tablet can offer in terms of screen resolution 
and physical design, but there’s still potential for 
new power-hungry applications to come along, while 
3D depth-sensing technologies, such as Intel’s RealSense 
cameras and Google’s Project Tango, could revitalise 
interest in tablets. The hype might be dying down, 
but the tablet isn’t dead. It’s no laptop killer, but it 
has its own niche to fill. • 
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Apple MacBook Pro 13in with Retina display 



2015 model, from £999 

apple.com/uk 

With its innovative Force Touch 
trackpad, Broadwell processors and 
the same excellent Retina screen, the 
MacBook Pro is better than ever. It's 
fast, with superior battery life to the 
previous generation, and that trackpad 
improves all-round usability. 

REVIEW: pcpro.link/almacpIS 




Samsung Galaxy S6 

Android, 32GB, free phone, 
£25/mth, 24mths 

uswitch.com 

With the Galaxy S6, Samsung has 
finally created a phone as beautiful as it 
is capable. Superb performance, a nigh on 
perfect display and an astonishingly good 
camera provide the perfect foil to the most 
attractive Samsung handset yet. 

REVIEW: pcpro.link/algalsG 




ALTERNATIVES 



AsusZenbook 

UX303LA 

The latest Broadwell Core 
i7 and a quality screen 
make this Ultrabook both 
desirable and great value. 

£734; handtec.co.uk 
REVIEW: pcpro.link/ 
alzbSOS 



Asus C201 
Chromebook 

NEW ENTRY 

It has weak points - the 
screen is okay rather than 
great - but the C201 is ideal 
for life on the move thanks 
to its outstanding 12-hour 
battery life. £200; currys. 
co.uk REVIEW: see p64 



HP Stream 11 

Good looking, well built 
and equipped with a 
decent display, the petite 
Stream 11 is as good as it 
gets for the money. £179; 
hp.co.uk REVIEW: 
pcpro.link/alhpll 



ALTERNATIVES 



Google 
Nexus 5X 

An ugly duckling but 
brilliant where it 
matters: speed, camera, 
and the latest Android 
6 action. £339; store. 
google.com REVIEW: 
pcpro.link/alnexusSx 



SonyXperiaZS 

Compact 

If you can cope with a 
“mere” 4.6in screen, this 
speedy, slender phone 
has it all. From free, £25/ 
mth, 24mths; uswitch. 
com REVIEW: pcpro. 
link/alsonyZ5 



Apple iPhone 6s 

Enthusiasts should 
upgrade for 3D Touch 
alone, with extra speed 
and durability as a 
bonus. 64GB, from 
£60,£39/mth,24mths; 
uswitch.com REVIEW: 
pcpro.link/alappleGs 



TABLETS 



II PCs 



Apple iPad Air 2 

9.7in tablet, 64GB, £479 

apple.com/uk 

Even faster, even lighter and just as 
pretty as ever -the iPad Air 2 takes 
everything that made the original 
great and improves upon it. Updated 
cameras and the arrival of Touch ID are 
welcome upgrades. Its only real rival 
is the original 32GB iPad Air, now 
discounted to a tempting £359. 
REVIEW: pcpro.link/alipair 




YoyotechWarbirdRSIO 

Base unit, £600 

yoyotech.co.uk 

This PC offers serious power, 
thanks to an Intel Skylake Core i5 
processor overclocked to 4.4GHz, 

8GB of DDR4 RAM and a GTX 960 
graphics card. Despite this power, 
it’s quiet in use. An extra £100 will 
buy a 22in monitor and Zalman 
mouse/keyboard combo. 

REVIEW: pcpro.link/alwarbird 
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1 ALTERNATIVES 


Samsung Galaxy 
Tab S2 8m 

Fast, slim and with a 
gorgeous Sin display, the 
Galaxy Tab S2 is as good 
as compact tablets get. 

£360; handtec.co.uk 
REVIEW: pcpro.link/ 
alsgts2 


Apple iPad Pro 

NEW ENTRY 

The price is hard to 
swallow, but you’re 
getting so much more 
than a tablet. It’s fast, 
beautiful and versatile. 
32GB, £679; apple.com/ 
uk REVIEW: see p56 


Apple iPad 
mini 2 

A price drop due to the 
iPad mini4’s arrival 
makes this old-timer 
more attractive than 
ever. 16GB, £219; apple, 
com/uk REVIEW: 
pcpro.link/almini2 


Apple iMac 
21.5in 

A classy all-in-one with 
a compact frame, ample 
power and a colour- 
accurate screen. From 
£899; apple.com/uk 
REVIEW: pcpro.link/ 
alimac215 


Apple iMac 
27in with Retina 
5K display 

A new and revamped 
specification improves 
Apple’s stunning all-in-one. 

From £1,599; apple.com/ 
uk REVIEW: pcpro.link/ 
alretina 


Chillblast 
Fusion Krypton 

NEW ENTRY 

Eye-catching design 
is matched with speed, 
with the GTX 970 card 
a superfast star. 

£916; chillblast.com 
REVIEW: see p62 
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Briefing Best buys 




MONITORS 



ASUSPB287Q 

Premium monitor, £360 

dabs.com 

Not so long ago, a 4K display for less than 
£500 was unimaginable. Asus delivers 
exactly that: a razor-sharp image on a 
28in panel at a very reasonable price. 

REVIEW: pcpro.link/alpb287q 




Eizo ColorEdge CS240 

Eizo ticks almost every box 
with the 24.1in, 1,920 x 1,200 
ColorEdge CS240. With a highly 
colour-accurate IPS screen, 
it’s the first truly professional- 
class monitor we’ve seen at 
anywhere near this price. 

£462; wexphotographic.com 
REVIEW: pcpro.link/alcs240 



A0CQ2770Pqu 

A feature-packed, 27in 2,560 
X 1,440 display offering a huge 
workspace, an adjustable stand, 
a four-port USB hub and a 
three-year warranty. Super PLS 
technology gives great viewing 
angles too. At this price, it’s 
a steal. £310; dabs.com 
REVIEW: pcpro.link/alq2770 



PRINTERS 



Canon PixmaMG6450 




Aii-in-one inkjet printer, £113 

printerbase.co.uk 

The MG6450 inherits its predecessor’s 
status as PC Pro's favourite inkjet 
all-in-one, offering high-quality 
output at a very reasonable price. 

REVIEW: pcpro.link/almg6450 



Canon Pixma 
iP8750 

Canon’s mid-range inkjet is ideal for 
anyone with a fancy for prints larger 
than the usual A4. It can print photos 
at up to A3+ in size, and its six-ink 
cartridges produce immaculate 
photographs, yet the price isn’t 
extortionate. £200; currys.co.uk 
REVIEW: pcpro.link/alip8750 



Epson Expression 
Photo XP-950 

Epson’s high-end inkjet all-in-one 
is a fantastic all-rounder for the 
enthusiast photographer. It combines 
high-quality prints with a decent 
scanner, a great touch interface and 
the ability to output photos at up to A3 
in size. £240; parkcameras.com 
REVIEW: pcpro.link/alxp950 



ROUTERS 




NetgearNighthawkX4S 



802.11ac router, £270 newentry 



broadbandbuyer.co.uk 



In return for that staggering price, you’re getting 
top-end performance, today and in the future - 
thanks to support for multi-user MIMO. Bags 
of advanced features only add to its attractions. 

REVIEW: see p86 



Synoiogy RTISOOac 

NEWENTRY 

Until now, Synoiogy was known for its 
NAS drives, but this 802.11ac router 
suggests it may become a major 
player here too. Not only fast, easy to 
use and packed with features, it also 
comes at a price that undercuts rivals 
by up to £50. £115; synology.com/uk 
REVIEW: see p87 



Netgear Nighthawk 
AC1900 Extender 

The most powerful wireless 
extender on the market, Netgear’s 
Nighthawk marries five Gigabit 
networking ports with fast, 
dual-band 802.11ac support and 
a host of features. 

£110; currys.co.uk 

REVIEW: pcpro.link/alngex7000 



HOME NETWORKING 



Synoiogy DiskStation DS215 

Network-attached storage, £257 

amazon.co.uk 

A versatile dual-bay NAS with great support 
for cloud services, dual USB 3 ports and our 
favourite web-based management interface. 

It's speedy and packs a lot into a compact unit. 

REVIEW: pcpro.link/alds215plus 




QnapTS-453mini 

Superb performance and a 
decent range of media and 
server features - including 
an HDMI output - make this 
four-bay NAS drive a great choice 
for both home and business. 
£409; ebuyer.com 
REVIEW: pcpro.link/alts453mini 



Google Chromecast 2 

NEWENTRY 

Google’s TV streaming device has 
been improved, finally adding support 
for 5GHz Wi-Fi. At only £30, it’s a 
no-brainer for anyone looking to 
beam video from their Android 
device to their TV. 

£30; play.google.com 
REVIEW: pcpro.link/alccast2 



WEARABLES 



Huawei Watch 

Smartwatch, £289 newentry 

huawei.com/uk 

Android watches are gaining in number and class, 
as this excellent debutant from Huawei shows. Its 
super-bright AMOLED display is the star turn, but it’s 
backed up by classy touches throughout. 

REVIEW: see p71 




Apple Watch Sport 

The slickest smartwatch experience 
there is, thanks partly to the unique 
scroll-wheel interface and advanced 
haptic features. The weakness is 
battery life - expect to charge it 
every night - and even the low-end 
Sport model doesn’t come cheap. 
£299, apple.com/uk REVIEW: 
pcpro.link/alapplew 



Pebble Time 

A fun, practical watch that works 
with both Android and iOS. App 
support is comparatively limited, 
but all the fundamentals are covered, 
and the colour e-paper screen helps 
the Time achieve five days of battery 
life. £180, firebox.com 
REVIEW: pcpro.link/alpebble 
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SECURITY SOFTWARE || PRODUCTIVITY SOFTWARE || CREATIVITY SOFTWARE 



Kaspersky Internet Security 2015 

Another year, another * * 

excellent performance KAjPERl KY ^ 

for this super-secure, 
lightweight and unobtrusive security suite. 

3 PCs/lyr, £35; store.pcpro.co.uk 
REVIEW: pcpro.link/alkasisIS 



Microsoft Office 2016 

We’ll be honest: there’s very 
little here for anyone upgrading 
from Office 2013. However, this 
is still the best office suite for professional. 

From £120; office.microsoft.com 
REVIEW: pcpro.link/alofficeie 



CJ Office 



Adobe Creative Cloud 



The licensing model won’t suit everyone, 
but Adobe’s suite of creative tools keeps 
getting better, covering everything from 
photo and video editing to web development. 

Complete plan, £46/mth; adobe.com 
REVIEW: pcpro.link/aIccIS 




Avast Free 
Antivirus 

Still the best free 
antivirus, although 
others are catching 
up. It offers dependable 
protection -and it 
doesn’t nag you about 
upgrading. Free; 
avast.com 

REVIEW: pcpro.link/ 
alavastlS 



Norton Security 
2015 

A venerable name in 
security, Norton provides 
excellent protection and 
covers up to five devices, 
including laptops, tablets 
and smartphones. 

5 devices/lyr, £25; 
amazon.co.uk 
REVIEW: pcpro.link/ 
alnort15 



LibreOffice 5 

The interface looks 
a little dated, and the 
lack of collaboration 
features is a shame. 

But interoperability 
with Word and Excel is 
better than ever, making 
this a fine upgrade. 

Free, libreoffice.org 
REVIEW: pcpro.link/ 
allibre 



Scrivener 

A brilliant package for 
serious writers: not 
only a word processor, 
but a tool that helps you 
organise your ideas and 
manage the process 
of composition from 
start to finish. £29; 
literatureandlatte.com 
REVIEW: pcpro.link/ 
alscrivener 



Adobe 
Photoshop 
Elements 14 

Despite few new 
features, this is still the 
best home image-editing 
tool around. Consider 
subcribing to Lightroom 
and Photoshop proper 
instead, though. £60; 
amazon.co.uk REVIEW: 
pcpro.link/alelem14 



Steinberg 
Cubase Pro 8 

A big bump in 
performance and 
a handful of UI 
improvements keep 
Cubase at the top of 
the audio-production tree. 
A worthwhile upgrade. 
£326; dv247.com 
REVIEW: pcpro.link/ 
alcubaseproS 



SERVERS 



HP ProLiant DL80 Gen9 

Massive storage capacity combines with a 
high-speed Xeon E5-2600 v3 CPU and a scalable 
design to push this HP rack server to the top of the 
tree. The price is very reasonable as well. £997 
exc VAT; insight.com REVIEW: pcpro.link/alhpdISO 



HP ProLiant ML150Gen9 

HP’s compact tower server packs in a huge 
range of high-end features, alongside impressive 
expansion capabilities so it can grow as your 
business does. A great buy. £922 exc VAT; insight.com 
REVIEW: pcpro.link/alhpplml150 



STORAGE APPLIANCES 



QnapTVS-EC1280U-SAS-RP 

Hungry for storage? Then take note of this 12- bay 
2U NAS, to which you can connect up to eight disk 
shelves for a total of 140 drives. A 3.5GHz Xeon CPU 
speeds things along. Diskless, £3,556 exc VAT; 
lambda-tek.com REVIEW: pcpro.link/alqnaptvs 




Synology RackStation RS2416RP+ 

Built with speed and expansion in mind, this 2U rack 
NAS offers a feast of storage features and plenty of 
expansion potential. It’s good value, despite not arriving 
with disks. Diskless, £1,366 exc VAT; broadbandbuyer. 
co.uk REVIEW: pcpro.link/alsynology 



SECURITY 



Sophos SG 115w 

A security appliance that gets 
it right on almost every level. 
Easy deployment, a huge range 
offeatures and a tempting 
price make this the perfect 
choice for SMBs. With 
lyr FullGuard, £809 ^ 

exc VAT; sophos.com 
REVIEW: pcpro.link/ 
alsophossg 



Sophos Cloud 

User-based policies and slick mobile support make this 
a top-class cloud solution. Performance is impressive, 
too. It’s not the cheapest option, but it’s a pleasure 
to use. 10 users, £510/yr exc VAT; sophos.com 
REVIEW: pcpro.link/alscloud 







BUSINESS PRINTERS || BACKUP || NETWORK MANAGEMENT 



Epson WorkForce Pro WF-5620DWF 

Shatters the myth that inkjets are only for 
low-demand use, delivering fast output 
speeds, low running costs and tons offeatures. 

It prints at 20 pages per 
minute, and quality is 
perfectly acceptable - 
it can even print glossy 
photos. £187 exc VAT; 
printerland.co.uk 
REVIEW: pcpro.link/ 
alwf5620 




Barracuda Backup Server 290 

A beautifully simple appliance that brings together 
on-site and cloud backup. There’s block-level 
deduplication, extensive support for Windows 
systems and applications, integral Exchange 
MLB, and simple deployment and management. 
£4,446 exc VAT; barracuda.com 
REVIEW: pcpro.link/alserver290 




Paessler PRTG Network Monitor 15 

A network-management solution that’s ideal 
for businesses on a tight budget. Paessler’s PRTG 
Network Monitor 15 supports a wide range of 
devices, which are included in the price, and 
licensing is based purely on sensor count, so there 
are no hidden costs. An excellent way 
to keep tabs on what’s going on in 
your network. 

500 sensors, lyr, £1,017 exc VAT; 
paessler.com 

REVIEW: pcpro.link/alprtg15 



PRTG 

Network Monitor 



HP Color LaserJet Enterprise M553x 

HP’s A4 colour laser offers excellent quality, fast 
printing and a low-power fuser that slashes the time 
to first page. A 10.9in touchscreen display makes it a 
delight to use too. £618 exc VAT; printerland.co.uk 
REVIEW: pcpro.link/alhpm553x 



DataFort Critical Care 

DataFort’s managed backup service takes care of 
everything, even bringing up virtual clones of your 
systems should disaster strike. Per-server pricing 
makes it cost-effective too. One server, £350/mth 
exc VAT; datafort.com REVIEW: pcpro.link/aldatafort 



SolarWinds Orion NPM 11.5 

Offers excellent value for money, packing in a 
huge number of monitoring features as standard, 
including support for 802.11 wireless access points 
and virtual machines. 250 elements, £4,110 exc VAT; 
solarwinds.com REVIEW: pcpro.link/alnpm115 
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1&1 CLOUD SERVER 



TEST TH E 



TOP PERFORMER 

CL^UD 



SPECTATOR 




Powered by 

intei) 



Cloud 

Technology 



1 month free! 

Then from £4.99 per month* 



Easy to use - 
ready to go 



Load balancing 
SSD storage 
>/ Billing by the minute 

>/ Intel® Xeon® Processor 
E5-2660 v2 and E5-2683 



The 1&1 Cloud Server offers unbeatable 



performance in terms of CPUs, RAM 
and SSD storage! Implement your 
cloud projects with the perfect 
combination of flexibility and 
powerful features. 



* 1&1 Cloud Server 1 month free trial, then from £4.99 per month. No minimum contract period. Prices exclude 20% VAT. Visit 1and1.co.uk 
for full offer details, terms and conditions. Intel and the Intel logo are trademarks of Intel Corporation in the U.S. and/or other countries. 
1&1 Internet Limited, Discovery House, 154 Southgate Street, Gloucester, GL1 2EX. 



1and1.co.uk 
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Game on 



Kelly Sumner helped create some of the biggest 
titles in video-game history. Now he wants to make 
smartphone backup effortless 



IN A NUTSHELL 
MEEM is a Startup 
company with a 
simple solution 
for smartphone 
backups: its 
charger cables 
include a block 
of flash memory 
that automatically 
backs up the 
phone’s data when 
you’re topping up 
the battery. It’s 
run by former 
games executive, 
Kelly Sumner. 



here are many reasons why people want to be 
a CEO of a startup, but a poor baekhand isn’t 
usually one of them. Yet after a eareer that spanned 
stints as the head of Commodore UK and running games 
eompanies that produced massive hits such as Guitar 
Hero and Grand Theft Auto, Kelly Sumner realised 
retirement wasn’t for him. 

“I got bored,” said Sumner, explaining why he’s 
back at the helm of a new company, having twice 
come out of retirement - the first when he was still 
only in his early forties. “I was at home trying to 
play tennis and I wasn’t getting any better. ” 

Instead of working on his serve, Sumner ploughed 
his energy into mentoring startups. This is how he met an 
entrepreneur with an idea he believed was so brilliant that 
he decided to help out and run the company himself. Now, 
as the unpaid CEO of MEEM - a phone-charging cable that 
also backs up all of the data on the device - he believes he’s 
sitting on another billion-pound opportunity. 



FORMED 2013 

STAFF 50 
(worldwide) 

WEBSITE 

meemmemory.com 



RIGHT The concept is 
very simple: a phone- 
charging cable that 
also backs up all of the 
data on the device 



Kelly Sumner certainly doesn’t need the hassle of running 
a startup. He joined Commodore when he was i6 as a 
trainee electronics engineer and worked his way up 
to CEO in 13 rapid years. The Amiga-maker famously 
imploded in the mid-1990s, but Sumner moved on to 
enjoy even greater success, becoming the CEO of US 



II UsqUi I thfliup cofTtBDt blog kKadm 



A phone can be replaced. Vour tretsured nemories cant. 

Uvi| y'w on te » 
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1 SCIBLi ? 



game publisher GameTek, which was eventually sold to 
Take-Two Interactive. 

While Sumner was at Take-Two, he helped put together 
a last-minute deal to acquire British games publisher BMC 
Interactive, which at that time had a middling games 
franchise called Grand Theft Auto on its hooks. GTA went 
on to become an enormous worldwide hit and Sumner 
became Take-Two’s CEO, before retiring early and selling 
his shares in the company in 2003. 

Sumner soon tired of tennis lessons and returned to the 
games industry as non-executive director of RedOctane, 
where his team came up with the idea for another seminal 
gaming hit: Guitar Hero. He took over as CEO in early 
2006, but, just months into his tenure, RedOctane was sold 
to Activision and Sumner was looking for a new challenge. 

After spending some time living in New York, Sumner 
returned to the UK, but decided he couldn’t face another 
job in the games industry. “I thought, I’ve played in the 
Premier League a couple of times, I don’t really want to 
play Sunday League now, and I don’t want the corporate 
bull* * * * , for want of a better word, ” he said. Without 
any financial need to ever work again, Sumner decided 
to start investing in small companies and mentoring 
entrepreneurs, effectively becoming a “Dragon” 
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FAR RIGHT The cable 
offers a foolproof 
alternative for those 
who don’t want to use 
cloud technology 

RIGHT Kelly Sumner 
has also set his sights 
on the tablet and 
laptop markets 




without the camera crew. “No-one’s paid me a wage, 
no-one’s paid me any consultancy, I’ve done everything 
for free because - you know something - 1 was very lucky 
and successful, and I think I’ve got a responsibility to help 
other people.” 

■ A backup plan 

It was while scouring for his next investment that Sumner 
ended up chatting with an inventor called Anil Goel for 
hours. Goel had come up with a stupidly simple device 
that would stop people losing their photos, videos and 
messages every time they lost their phone. Galled MEEM, 
the device is essentially a block of flash memory built into 
a smartphone-charging cable, which backs up the contents 
of the device every time it’s plugged in to charge. There’s 
no chance of forgetting backups and no need to set up cloud 
services: all you have to do is enter a PIN when it’s first set 
up. It’s perhaps the simplest backup system ever created. 

Sumner immediately thought it 
was brilliant, but Goel was 
struggling to get the product off the 
ground. “He is a really lovely guy, 
but he looks like an Indian rock star,” 
said Sumner. “And with the greatest 
respect, rock stars don’t often garner 
the idea that you’re going to give 
them lots of money to produce a 
product, and he’d never produced 
one before. He needed someone to help him, he really did.” 
Sumner wasn’t only motivated by helping Goel stop 
sleeping on other people’s floors - he also wanted to find 
out if his own achievements were something of a fluke. 
“Erom an ego perspective, I have been very successful, but 
maybe I’ve been really lucky. Grand Theft Auto and 
Take-Two? Maybe it was really luck - 1 don’t think it was. 
Maybe Guitar Hero was really luck? I don’t think it was. 
How many times can someone be lucky? This will be the 
third time, and in a different industry so, from a personal 
perspective. I’ve something to prove to myself.” 

■ Too good to be true? 

Sumner said he came out of his first meeting with Anil Goel 
convinced that “if it did what it said it was going to do, I 
thought it was amazing” . He then spent the next few weeks 
touring all the major telcos in Europe and the US to do his 
“due diligence” and find out if there was anything else like 
MEEM on the market. “There wasn’t, so I was in,” he said. 

There are, of course, now cloud backup services built 
into Android and iOS, but Sumner says his research shows 
people simply don’t use them. “Even if you sit in front of 
the platform holders, they will tell you they [consumers] 
don’t use it,” he said. “People really don’t trust the cloud. 



44 There are now cloud 
backup services built into 
Android and iOS phones, 
but research shows that 
people don’t use them f f 



‘Where is my stuff? Who’s looking at my pictures?’ They’re 
not using it because they don’t trust it, and they don’t 
know what it means. ” 

In fact, Sumner says one of his biggest challenges has 
been to convince people that MEEM can actually make 
backup as foolproof as he claims. “When I went round the 
telcos, they were saying ‘it’s not possible’. So when we 
produced the first samples, we had them engraved with 
‘it’s possible’ just to have a little dig. ” 

However, with a backup solution as simple as putting 
a flash memory chip inside a charging cable, there is a 
danger that others will rip off Goel’s idea. Sumner is not 
blind to the risk. “We have patents and they’re very strong 
patents,” he said. “We took the best part of seven years to 
get them approved in North America and Europe. If you 
are charging via a cable and backing up at the same time, 
you’ve broken our patent. It’s very broad. ” 

The need for an app to handle the backup process gives 
the company another level of protection. “I don’t believe 
either Google or Apple would allow people to infringe our 
patents or deliver apps that would infringe our patents. ” 

■ Sharing the spoils 

MEEM has been partly financed by crowdfunding - 
£700,000 of its £2.5 million funds have come from investors 
online. But MEEM didn’t use Kickstarter or Indiegogo 
to create pre-orders for its product. Using Growdcube, 
MEEM gave investors an equity stake in the company, 
with around 6% of the firm now owned by small investors. 

If MEEM hits its ambitious targets, the crowdfunders 
won’t just get a one-off product, but a genuine return on 
their investment. The firm aims to sell five million units 
next year, and 12 million the year after. But that will still 
leave 499 out of every 500 smartphone owners to chase. 
With MEEM cables costing from £50 for the 16GB model, 
there’s potential to become a billion-pound company. 

The company’s not stopping at smartphones, though: 
a tablet version is in the works and Sumner plans to attack 
the laptop market soon. “Independent research said we 
would sell, in the first three years, between 23 and 27 
million cables,” he said. “If we did that. I’d be a very happy 
man. If we sold more. I’d be even happier.” Gertainly 
happier than he was batting balls back to his tennis 
coach anyway. BARRY COLLINS 

What about you? 

Do you work for a British technology company that could be 
profiled in PC Pro? If so, get in touch: profile@pcpro.co.uk 
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Enough with 
the cowboy 
couriers: send 
in the drones 

Online retailers live or die by 
logistics, but traditional modes of 
shipping are holding us back 




Darien Graham-Smith is 
PC Pro’s deputy editor; 
when it comes to his 
column, next-day delivery 
cannot be guaranteed. 



This month my 
wife and I have 
been counting our 
blessings that we 
live in the age of 
online shopping. 
Our new baby girl 
arrived at the end of 
September, and of 
course our regular 
household routine 
has been shredded. 
The traditional 
advice has long 
been to stock up 
in advance on frozen foods and essential 
household items, on the assumption that 
you won’t be getting out to the supermarket 
during the weeks following the birth. 
Happily, when a next-day delivery of 
groceries and baby supplies is never more 
than a few clicks away, you can take a more 
ad hoc approach to these things. Install the 
requisite smartphone app and you can feed 
the infant with one hand and order the next 
load of milk and nappies with the other. 

I’ve been a fan of online shopping since 
its earliest days. Back when Amazon was 
still an online bookshop, I was working 
at a manufacturing company located on 
a featureless stretch of road out towards 
Heathrow airport. There were no shops 
nearby to speak of, and heading into town 
after work was a significant expedition. 



But it didn’t matter. Thanks to Amazon, 

I could sit at my desk and browse a growing 
catalogue of products, and whatever I 
selected would almost invariably be waiting 
for me in the postroom the next morning. 
That last part was key: if Amazon had merely 
followed the shopping-catalogue standard 
of 28-day delivery. I’d never have bothered 
with it, and I certainly wouldn’t have gone 
about evangelising the wonders of online 
shopping to my friends. 

Now we’re all accustomed to the 
convenience of online retail, providers 
no longer need to make such an effort. 
Next-day delivery from Amazon has 
become a premium service, and the 
pressure to constantly drive down costs 
means some seemingly respectable online 
stores are entrusting their deliveries to 
bargain-basement couriers, with predictably 
disastrous results. I’m sure we’ve all had the 
frustrating experience of wasting an entire 
day waiting in for an important package, 
only to be told that “you weren’t home” 
when the courier allegedly called. 

It’s a baffling situation, because delivery 
is the one area where online shops absolutely 
cannot compete with the immediacy of the 
high street. The Amazon of two decades ago 
was smart enough to realise that fast and 



reliable delivery was a non-negotiable part 
of the proposition; entrusting your logistics 
to cowboy couriers turns what should be an 
easy and enjoyable transaction into days of 
disappointment and frustration, which can 
only drive away repeat custom. 

Taking the long view, it’s an issue of 
declining importance. I fully expect to see 
the day when consumer goods come down 
the line digitally, as recipes to be fed into our 
3D printers - but that’s not a solution for the 
here and now. We’re decades from the point 
where a domestic machine can assemble a 
working loudspeaker or a comfortable pair of 
running shoes. And there are plenty of goods 
that won’t be so amenable to the replicator 
approach, from fine wines to vintage cars. 

So for now, and for years to come, we need 
to sort out the delivery situation. Because it’s 
not just about how we get our books and 



T-shirts. In my household, next-day grocery 
deliveries have been a tremendous help 
during our daughter’s first months in the 
world; on a larger scale, such provisions 
could affect whole sections of society. As 
the commercial amenities on one’s doorstep 
become less relevant, individuals and young 
families will find it easier to live further out 
from city centres. They’ll be able to enjoy 
more spacious and affordable properties, 
and in turn ease the inner-city pressure 
that drives urban house prices sky high. 
Entire modes of life are up for grabs, and 
it’s tremendously exciting. 

But all of that rests on logistics. We 
can’t be receiving bogus email alerts in 
the middle of the afternoon claiming that 
our doorbell isn’t working and inviting us 
to drive up to Borehamwood to collect our 
milk and toilet rolls. We need a 21st-century 
delivery system, one that’s capable of scaling 
up to handle unprecedented quantities of 
stuff being dispatched up and down the 
country every day. That can’t just mean 
investing in exponentially more vans 
and drivers: the capacity of our roads 
is a finite resource. 

We need a more ambitious and creative 
approach, of the sort that perhaps wouldn’t 
emanate from a traditional courier company. 
As it happens, you may recall that 
in 2013 Amazon announced the 
idea of having goods delivered to 
customers by aerial drone. At the 
time we all had a good laugh and 
congratulated the company for 
grabbing headlines with such 
an entertaining notion. But this 
summer it confirmed that trials 
of Amazon Air were underway: 
check the Amazon Jobs website now 
and you’ll see 19 openings for full-time 
researchers and developers to work on 
the project. The company is taking the idea 
perfectly seriously, because it realises that 
for online retail to take its next step forward, 
something very much like this has to happen. 
No other approach offers the combination of 
speed and scalability that next-generation 
shoppers are going to demand. 

You may have mixed feelings about 
Amazon: its tax arrangements have been 
frowned over in these pages before, as have 
reports of the way it treats its employees. 

But if I had to credit one company with 
getting the entire online retail industry 
off the ground. I’d point to Amazon. I’m 
willing to bet it can repeat the feat in a 
rather more literal sense. 

^ darien@pcpro.co.uk 



kk The pressure to drive down 
costs means online stores are 
entrusting their deliveries to 
bargain-basement couriers f f 
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Barry Collins is a former 
editor of PC Pro. He 
can’t do a cryptic 
crossword, let alone 
unencrypt an email. 



EnfewSffgfSjf 
fee fndbd gv 
gffv sv Gfffns 
Foelw Lnsff 

That encrypted headline makes as 
much sense as the government’s 
new Investigatory Powers Bill 



It turns out that I’m 
a bit of a terrorist. 
Unbeknown to me, 
I’ve been yabbering 
away on WhatsApp 
without the first 
elue that the 
messages I’ve been 
sending have been 
jibberished by end- 
to-end encryption. 
Me, practically 
everyone under the 
age of 25 and the 
chaps from ISIS - 

all chattering away without allowing anyone 
at MI5 to eavesdrop on our conversations. 

Theresa May’s none too happy about this, 
obviously. If my fellow Lewes FC directors 
are going to send WhatsApp messages about 
a striker we’re planning to sign, she wants 
MI5 to know about the non-league Pele first. 
If they manage to pick up any chatter about 
plots to blow up Tower Bridge in the 
meantime, all the better. 

So the government has tabled the 
Investigatory Powers Bill, a sweeping piece 
of legislation that gives the government 
all sorts of powers to prod into “private” 
communications, not least the right to 
demand encryption keys. 

In fact, according to the draft of the bill, 
the government already has this capability, 
as part of the Regulation of Investigatory 
Powers Act 2000. “Ripa requires CSPs 
[communications service providers] to 
provide communications data when served 
with a notice. . . and to maintain permanent 
interception capabilities, including 
maintaining the ability to remove any 
encryption applied by the CSP to whom the 
notice relates. ” The bill will bung together 
this existing right with other new measures, 
such as an obligation on ISPs to keep records 
of which websites we visit, to create “a 
single, comprehensive piece of legislation”. 



If the government forced tech 
companies to drop end-to-end 
encryption, it would make little 
or no difference to criminals f f 



Alas, there’s a sticking point. WhatsApp 
doesn’t have the encryption keys (at least, 
not when the messages are sent between 
Android devices). Neither does Apple when 
you send texts via Message. This is end-to- 
end encryption: the keys are stored on the 
devices, not companies’ servers. WhatsApp 
and Apple, let alone the mobile networks 
that transmit the data, couldn’t unscramble 
your message if they wanted to. Even if the 
boys from MI5 got very sweaty indeed. 

This is what prompted the prime minister 
earlier this year to float the idea of banning 
encryption - an idea that was shot down 
faster than a Ukrainian jet buzzing the 
Kremlin. Indeed, the Investigatory Powers 
Bill makes no mention of banning encryption 
- only the troublesome clause about forcing 
providers to hand over the keys remains. 

What can the government do if WhatsApp 
(now owned by Facebook) or Apple can’t 
give them the unencrypted data they 
require? Well, not a lot. Apple introduced 
end-to-end encryption following the 
Snowden revelations and has insisted it 
cannot and will not weaken its encryption 
at any government’s behest. “We have 
never worked with any government agency 
from any country to create a backdoor in 
any of our products or services,” Tim Cook 
wrote in a public letter to Apple’s customers. 
“We have also never allowed access to our 
servers. And we never will. ” 

The government could perhaps force 
Apple and WhatsApp to stick to server-side 
encryption, whereby companies hold the 
keys and the power to unencrypt data 
demanded by warrant. Indeed, WhatsApp 
does this for messages that aren’t sent 
directly between two Android handsets, 
since it’s still in the process of rolling out 
its end-to-end encryption technology. 

As the well-respected Heise security 
team pointed out when it probed WhatsApp’s 
security earlier this year, “we do not know if 
E2E encryption is actually used in all cases 
where this is possible, or if it is switched 
off when certain criteria, such as requests 
from intelligence services or when the device 
is in use in a certain country, are met.” The 
technical capability exists for WhatsApp 
to switch off end-to-end encryption - and 
it’s invisible to the user (unless you use 
software to inspect every packet of data) . 

Yet, even in the unlikely scenario that 
the government forced major tech companies 
to drop end-to-end encryption, it would 
make little or no difference to organised 
criminals. There are plenty of ways for 
terrorists to encrypt their communications 
without relying on a CSP. As AAISP’s 
Adrian Kennard pointed out on his 
brilliant blog (revk.uk), PGP offers end-to- 
end email encryption, and anyone with 
the technical chops can set up a 
VoIP server to handle encrypted 
calls. Kennard even produced a 
short video showing how you need 
nothing more than a pen and pad for 
“unbreakable end-to-end encryption” 
(seepcpro.link/256kennard). By 
definition, terrorists and paedophiles 



don’t stop doing something because it’s 
illegal. It’s tempting to blame technical 
incompetence for the Investigatory Powers 
Bill, but, as IT journalist Rupert Goodwins 
said on Twitter, “I suspect that, like the 
reality of recreational drug use, the 
government understands, but dare not 
admit the understanding.” Whisper it, 
but Rupert’s probably right. 

^ barry@mediabc.co.uk 



Being Big 
Brother is 
like watching 
paint dry 

We know being watched changes 
behaviour, but so does having 
CCTV at your disposal 



In Nineteen Eighty- 
Four, George Orwell 
describes what it’s 
like to be watched all 
the time - “nothing 
was your own 
except the few cubic 
centimetres inside 
your skull” - but how 
Briefing and Futures editor does it feel to be one 
Nicole Kobie was pleased of the watchers? 

to see Painter No 2 flick When a camera 

through a copy of PC Pro. is pointed at us, we 

act differently from 

normal - the observer’s paradox. Unless 
you’re the sort that loves attention, most 
people become wary or nervous. But we 
also change when we’re the ones peering 
through the lens. 

I found this out for myself while testing 
a smart security camera, the Netatmo 
Welcome. Point it at a room and the facial 
recognition will attempt to recognise your 
mug, the idea being that it only sends 
notifications when an unknown visitor 
is spotted in your house. 

That’s how I ended up abusing a coffee 
shop’s Wi-Fi to watch the most boring live 
stream of my life: paint drying in my own 
flat. The decorators were in that day, so 
I slipped out to work at a local cafe. The pair 
of painters triggered the camera - a nice trial 
to see if it really worked - but it soon became 
clear that it was me who was being tested. 

A few hours in, a notification popped 
up on my phone with a video clip that 
showed Painter No 1 idly rifling through 
Post-it notes on my desk and - with 
bemusement in his voice - reading out my 
to-do list, which was clearly very different 
from his own. Eventually, his counterpart 
told him to get back to work, and he did. B 
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I was immediately furious and felt 
violated. What an invasion of my privaey ! 
Annoyed and worried, I spent the next few 
hours logging into the site anxiously to 
eheek on the painters via my smart eamera, 
making sure they behaved themselves. Lord 
knows how mueh time I wasted that day - 1 
was saved a little from my own euriosity by 
dodgy Wi-Fi - but it was eaptivating to wateh 
someone go about their business in my flat. 

Here’s what I saw: they painted. For 
hours. And they did a fabulous job, eleaned 
up perfeetly and left like the professionals 
they were. It wasn’t my privaey being 
invaded, it was theirs - by me. 

When we see eamera footage, we expeet 
to see something. It’s surely a eonsequenee 
of Hollywood: when the direetor’s eamera 
gazes at a door, we know a eharaeter is about 
to walk through it. Wateh a pair of painters 
on video and you expeet them to do 
something other than paint. This being 
real life, they don’t. At least, not often. 

It’s equally hard not to apply film drama 
to CCTV eamera footage. When I looked at 
my kitehen on the night-vision mode from 
my bedroom one night, I felt like I was 
watehing a horror film, the grainy blaek and 
white straight out of Paranormal Activity. 
Creeped out, I kept expeeting someone to 
sneak into the room or for objeets to move of 
their own aeeord. Of eourse, nothing of the 
sort happened, but that didn’t stop me from 
tossing and turning for a few hours before 
drifting off into seary dreams. 

If we use the Internet of Things to 
monitor the world around us, how will it 
affeet our minds? What’s the psyehologieal 
effeet of watehing and measuring everything? 
Beeoming a wateher ehanges how we think. 
Big Brother was bad news for Winston Smith, 
but it wasn’t healthy for the minds of the 
eamera operators, either. 

Sueh self-surveillanee also affeets how 
we deal with the people around us. If you’re 
always eheeking your smart eamera or home 
sensors to see when your family get home, 
it suggests you don’t trust them to give you 
an honest answer. 

Of eourse, there’s a benefit to sueh a 
video feed: it would probably eateh theft or 
other erimes. But who am I to begrudge a 
painter euriosity about the spaee he’s 
working in? If I wanted those papers left 
alone, I should have slid them into a drawer 
before letting strangers into my home. 

I’ve unplugged the eamera. I’d rather 
have my stuff stolen than lose trust in friends 
or strangers, and I’d rather have my papers 
flipped through without my knowledge 
than feel anxious and paranoid about the 
possibility. I’d rather not know than beeome 
Big Brother in my own home. 

' work@nicolekobie.com 



How fresh 
thinking dealt 
new life into an 
old game 

If programming is a religion 
then hallelujah - it’s time to share 
a true story of conversion 



One of the more 
frequent topies of 
this eolumn has 
been my interest 
in programming, 
both as an important 
eeonomie aetivity 
and, forme, a 
pleasing pastime: 

I refuse to eall it a 
“hobby”. My last 
sueh eolumn was 
about Serateh, an 
innovative Lego-like 
visual programming 
language for teaehing ehildren (and adults) 
invented at MIT. I eonfessed how quiekly 
I’d beeome hooked by Serateh’ s bloeky 
metaphor, despite a few major limitations. 
At the end I mentioned that some Seratehers 
in Berkeley had extended the language to 
remove these limitations, and ealled it 
Snap. It was more or less inevitable that a 
wet weekend would arrive when I’d take a 
deeper, non-eursory look at Snap, and when 
it did I was re-hooked several times over. 

Snap looks mueh like Serateh, similar 
enough to exeeute most Serateh programs 
with little or no alteration, but it adds several 



features that make it more grown up. In plaee 
of Serateh’ s table-like arrays, it has dynamie 
lists as first-elass, named objeets; it has loeal 
variables, not merely globals like Serateh; and 
it supports “eontinuations” that enable you 
to pass one bloek as a parameter to another 
bloek, a feature from advaneed funetional 
languages sueh as Seheme and Haskell. 

Given its similarity to Serateh, learning 
Snap was, er, a snap and within a day I 
was looking for serious programs to eonvert. 

I settled on some I’d written several years ago 
in Ruby, ineluding a visual matrix ealeulator 
and a simulation of a simple eeosystem ealled 
“Critters”. Both went easily into Snap and 



worked well. Critters ending up as a single 
smallish bloek, thanks to the Serateh/Snap 
eoneept of “sprites” (animated sereen 
objeets) that took eare of all the graphies 
with no eoding on my part. 

Anyhow, this eonversion job made a deep 
impression on me. It may not have eseaped 
you that programming languages have 
something in eommon with religions, in 
that they attraet fanatieal adherents 
who beeome impervious to eritieism. My 
easual flip from Serateh to Snap was a sort 
of apostasy and I’d enjoyed it, so I began 
sifting through my other Ruby projeets. 

In the proeess, I diseovered an abandoned 
poker program in Python. I’d flirted with 
Python baek in 2002 but quiekly abandoned 
it in favour of Ruby, on almost entirely 
aesthetie grounds. In those days I was a 
fanatieal objeet-orientation nut and I 
hated Python’s OOP syntax, whieh involves 
prefixing just about everything with “self”. 

I’ve beeome more eeumenieal sinee, 
and that weekend of Snap eoding had 
revived my enthusiasm for Lisp-style list 
programming, so to my own surprise I 
deeided to finish that poker program in 
Python rather than eonvert it. I downloaded 
a more reeent version, WinPython 64-bit 
3.4.3, and set to work. Instead of pursuing 
the pure OOP arehiteeture I’d started with 
- eard as a elass, hand as a elass, player as a 
elass and so on - 1 rewrote the lower levels 
using Python’s “tuples” instead. Eaeh eard is 
just a tuple (faeevalue, suit), while a deek is a 
52-pieee list of tuples. Soon I’d rewritten the 
whole thing using only tuples and lists, and 
never mentioned a elass until I reaehed 
player level. My eode shrank to half its size, 
ran many times faster and, more importantly, 
it worked, whieh the original never really 
had. (Crueial to this sueeess was Python’s 
“list eomprehension” eonstruet, a fiendishly 
elever one-line triek for building lists by 
pattern matehing.) 

This taught me a serious lesson, one 
that may help you too. Rigidly adhering 
to a single methodology ean be 
eounterproduetive: reeognise 
whieh tools are right for eaeh job 
and use them, regardless of dogma. 
Cards, deeks and hands didn’t 
need or deserve to be objeets 
(no inheritanee required), while 
players did as they have many 
attributes - a hand, a bankroll, 
a strategy, a personality. When 
I wrote the program in striet OOP style I’d 
aetually obseured its strueture, in favour of a 
elass hierarehy the language imposed on me. 

Good programming is an art, one in whieh 
an eye for strueture is even more important 
than a head for logie. Faetoring, that is 
breaking down your eode into smaller 
ehunks in the best way, and ehoosing the 
right data struetures, are far eloser to musieal 
eomposition than seienee. What a pity that, 
unlike mathematies whieh oeeasionally 
spawns a Hollywood movie, beauty in 
programming ean only ever be reeognised 
by a handful of fellow programmers. 

^ dick@dickpountain.co.uk 
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the Real World Computing 
section.) 



M Programming languages, 
like religions, can attract 
fanatical adherents who become 
impervious to criticism f f 
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starting salary 



Mark Lister 

Experience engineer 



■ What is experience engineering? 

It’s the meeting of design and teehnology. At Ness (ness-ses.com) , 
we’re a team of 30 designers outnumbered by 3,000 engineers, so 
rather than turn all the engineers into designers - whieh we want 
to do subtly - we have to think like engineers. 

For the first time, the designers are thinking about user 
experienee in terms of the features that enable it, and we’re 
training engineers to think in terms of experienee. 

■ What part did your qualifications play in helping you get 
your job? 

I’ve aetually got a degree in physies, so maybe that’s not so relevant, 
aside from the logieal approaeh to problem-solving. There are a 
eouple of obvious routes into the field. One is taken by people from 
ageneies who think they would like to work on something meaty. 
They realise that the enterprise is less impressed by just design 
for design’s sake, and is far more interested in solutions to 
reeurring problems. 

People’s artistie leanings are applied to a user experienee (UX) 
logie of information flow where someone says “I’ll let you put a 
lovely design on it, but break the problem apart first”. They drift 
into UX beeause it’s a way you ean quiekly map out a problem to 
find its solution. 

The other route is taken by developers - people who have knoeked 
up a few websites, for instanee - who like tinkering around with the 
world of teeh, but want their work to be seen by more people. They 
might laek visual design skills, but that’s okay beeause the shortage 
we have is of user experienee strategists, designers and eonsultants. 

In an interview. I’m looking for people with life experienee and 
a eonfident way of speaking, beeause they’re going to be talking 
to a lot of people. The job isn’t about spending lots of time at your 
sereen: you spend very little time at your desk and most of the time 
interviewing people, talking to people, understanding their pain 
points with software, and understanding what they would like 
it to do. 

I want someone who ean step into a room and make everyone in it 
part of the debate - someone who sketehes out ideas and puts Post-it 
notes on a whiteboard, and has enough energy and enthusiasm to 
get people to eontribute so that, at the end of a session, we have 
eonsensus from a team. 

The best way to get into this is to have a hunger for improving 
software - and that’s a very important skill. It’s the one I’m looking 
for the most. There are plenty of people who ean handle the exeeution 
of what we’re doing - turning wireframes into software - but I need 
someone who ean ereate wireframes from the page, who has the 
initiative to sketeh them out, to gather requirements and explain 
them to elients. To do that, you need someone who ean jump up 
on their feet and make ten people talk, beeause that’s what they’re 
paying us to do. I always say there’s a bit of showbiz in releasing 
that energy. 

■ What’s the career path? 

The entry point is a researeher with euriosity , hunger and digital 
savviness, who will do a lot of eompetitor researeh, working out 
why eertain sites are working better than others and how they’re 
generating revenue. 
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Permanent jobs 

(itjobswatch. 

co.uk) 



£48k 



Average 

earnings 



After that, you’ll start doing wireframing, 
where the intelligenee has been gathered by 
one of the senior researehers and you’re helping 
them - so you might not neeessarily be exposed 
to the elient. 

As you work up the ehain to beeome more 
valuable to the eompany, you’re getting eloser 
and eloser to the elient and the person who 
eommissioned the work. That’s the point at 
whieh you have to stand up, having examined 
the problem, and have some interesting and 
ehallenging questions that will make the 
elient think. 

The next step is to beeome a UX praetitioner, 
then a UX strategist, before you beeome a head 
of team. 

■ What advice do you have for someone 
who wants to work in the industry? 

The field of user experienee goes baek 30 or 
40 years. As soon as you start reading about 
how Silieon Valley eompanies got going - 
sueh as Faeebook, whieh is teehnology but 
with an ineredible foeus on design and data - 
you’ll diseover Lean UX and prototyping. 

You’ll easily find people blogging, TED talks 
and links to the sites you need to understand 
the eeosystem quiekly. Reading about the 
Silieon Valley startups is the best plaee to 
start. Overall, it’s important that you read 
up on, and understand, what the title UX 
designer really means before you start 
submitting applieations on a job site. • 



Where to start 



■ “The beauty of data visualisation”, TED talk by David McCandless: 

pcpro link/256careers 

■ “How giant websites design foryou (and a billion others, too)”, TED 
talk by Margaret Gould Stewart: pcpro.link/256careers2 

■ What does a UX designer actually do? pcpro.link/256careers3 
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Readers’ comments 



Your views and feedback 
from email and the web 

Office 2016 nobbled 

For those of us who don’t want to 
hunt through the various ribbons in 
Mierosoft Offiee to find a partieular 
button, the Quiek Aeeess toolbar has 
always been a very useful alternative. 
Or at least it was as far as Offiee 2013. 

Now, in Offiee 2016, it’s been 
nobbled by inereasing the width 
of the ieons and fails to give us an 
option to switeh baek to the previous 
size again. 

It’s said that a small minority of 
users eustomise the Offiee interfaee. 
However, those who spend their lives 
analysing how users behave have 
missed the obvious faet that the user 
who adds ieons to the Quiek Aeeess 
toolbar usually adds as many as they 
ean fit in aeross the size of window 
they use. In Offiee 2013, my ieons 
- whieh ineluded some to trigger 
maeros - would have easily fit aeross 
the whole of my 23m sereen. But, 
for two equal-sized Word doeuments, 
I did have to plaee the most useful 
ones to the left and lose a few behind 
the “>>” button. In Word 2016, only 
just over half of those visible on a 
half-sereen doeument in Word 2013 
are now visible, radieally impaeting 
my produetivity when eommenting 
on other people’s work. 

Members of the online eommunity 
who have written about this want 
to revert to Offiee 2013, beeause 
there are no enhaneements in the 
2016 version that outweigh this erass 
pieee of design. For the time being, 

I am hoping that Mierosoft will 
remember that most real work is 
done on laptops or desktops, and 
fix this “tablet-friendly” feature 
in the very near future - either by 
providing the option to revert to 
the previous size or, better still, 
by offering a range of sizes that 
go lower than the previous size. 

Peter Thomas 

Flash 

I followed Davey Winder’s 
adviee (see issue 254, pii8) 
and disabled Adobe Flash 
in Chrome, only to find that 
BBC iPlayer didn’t work and 
I wasn’t even able to play 
audio on the BBC Three site. 

It seems that the BBC does 
not share Mr Winder’s 
reservations about 
Flash seeurity. 

Alan McMinn 
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Star letter 

Thank you for Nicole Kobie’s excellent article (see 
issue 254, p25) on the wonders of the netbook. 

I am on my second netbook. The first was 
an Asus Eee PC, which was really a joy to use. 

My current netbook is an HP Mini, which has travelled 
to and from Australia, where I used it to Skype home. 

As a workhorse (or should that be a Shetland 
pony?), I have nothing but praise. It’s so handy. 



takes up little room, runs Windows 7 and 
has good battery life. As a writer, to be able to 
have my HP Mini with me means I can write 
anywhere, any time. I have no need for all the 
“fancy” additions to many laptops and smartphones. 

I use a desktop in my study, 
but on the road my netbook 
rules, OK! David Clowes 



This month’s star letter wins a set of Creative T15 wireless speakers, worth £60. 
To find out how they could give your music a boost, visit uk.creative.com 
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ABOVE BBCiPlayer 
still relies on Adobe 
Flash in Chrome, 
despite our concerns 



BELOW Why didn’t 
Netgear’s router win 
the PC Pro Excellence 
Awards when it’s in 
the A-List? 




Davey Winder replies: The fact that the 
BBC, and many other providers, do not share 
my reservations is a big part of the problem 
- especially when there are plenty of more 
secure alternatives available. Ultimately, 
though, it’s your choice as to whether you 
think the security risk is worth taking in 
exchange for the content provided. Just 
don’t say I didn’t warn you. 

The A-List and Awards 

I follow the A-List with interest and 
put faith in the recommendations, to 
the extent that I recently purchased 
a Netgear Nighthawk router and am 
very pleased with it. 

Then I looked at the Excellence 
Awards in the latest issue and the top 
rating is DrayTek. Why the sudden 
change? Netgear had been at 
the top for some time, only for it 
to be inexplicably 
demoted now. 

I am also 
confused as to 
how Giffgaff can 
get a rating so much 
superior to O2, the 
network on which 
it piggybacks. I can 
understand customer 
service being much 
better, but how can 
reliability and speed 



be so much better? Surely you can’t 
expect us to believe that O2 prioritises 
Giffgaff s traffic above its own? 

It seems very odd to me - is this a 
case of pundits glamorising their own 
choices? Patrick Davies 

Tim Danton replies: An interesting question 
- the key thing about the Excellence Awards 
is that all of the company ratings are based 
on reader feedback. So, if 100 out of 100 
readers who have bought DrayTek’s 
routers rate their reliability and speed as 
excellent, then they’ll gain higher results 
than a rival where only 90 out of 100 
readers rate them as excellent. But it’s 
not about a specific product, it’s across 
all the company’s products (and includes 
customer service). 

This means our Awards reflect how 
satisfied people are with the speed and 
quality of a product or service, which 
means that other factors - such as how 
much they’re paying for the service - can 
come into play. That’s probably why 
Giffgaff scored more highly for speed and 
reliability than 02 (although not by huge 
amounts), but really pulled away for value 
for money. 

Taming Windows restarts 

As a regular reader, I sometimes 
find myself in disagreement with 
the views expressed in the Readers’ 
eomments. I have no problem 
with this as everyone has a right 
to their view. 

I was, however, surprised to read 
your star letter in issue 254. 1 upgrade 
my programs when I deeide to and 
restart when it is eonvenient for me. 

I find Windows updates annoying, but 
have never been foreed to restart. I 
have Windows Upgrade set to “always 
notify”, and I let the upgrades install in 
the baekground. When they are 
finished, I always ehoose the option to 
restart later. This means I ean finish 
my work and restart when it suits me. 
If I forget, it will install when I shut 
down. Bill Cooke 
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Windows 10 

Your review of Windows lo (see 
issue 251, p6o) was interesting, 
but was rather lenient on one or 
two “features”. In particular, the 
“improved Start menu” , which, in 
fact, is a dog’s breakfast. The “All 
apps” list is alphabetic, but it doesn’t 
make any sorting or organising easy. 

There are two logical ways 
to organise applications. One is 
alphabetically, as with Windows 
Phone 8.1, and the other is to 
group programs into folders 
by function. Windows 10 turns 
this into a mush. 

Programs can each install 
their own folders, complete 
with whatever links they choose 
to include. Moving the useful links 
out of the folders and into the 
alphabetical list and removing 
the useless folders is difficult. 
Creating and moving links into 



Readers’ poll 

We asked you: what kind of satnav do you use? 
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* Note that the total adds up to 124%, 
so around a quarter of readers (24%) 
use more than one navigation aid. 





kk Microsoft adds links 
to its Modern Ul-style 
apps to the alphabetical 
list, and they can’t be 
moved or hidden ff 

custom folders by category is 
equally complicated. You need to 
open a folder and right-click on 
a program in it to get to where 
the link actually lives. 

Microsoft also adds links to 
its Modern Ul-style apps to the 
alphabetical list, and they can’t 
be moved at all, let alone be hidden 
away. Furthermore, when Windows 
or a particular program updates, 
it’s back to square one 

So you end up with a list of 
links to programs, or Modern 
apps, and folders containing links 
to other programs. If you can’t 
always remember what a particular 
program is called, you can’t have 
it grouped in, say, a folder called 
“Media” without a load of complicated 
fiddling around. Terry Bernstein 




Type of satnav used 



It’s fair to say we were quite 
surprised by the responses to our 
question, with almost half of PC 
Pro and Alphr readers using 
a physical satnav device rather 



M I put the street name ‘New 
Road’ into Google Maps and it 
took me to a road that was still 
under construction f f Colin T 



than software on their mobile 
phone. That could be because 
so many cars have navigation 
features built into the dashboard, 
either by default or as a media 



kk We ended up on the wrong 
side of a river near Hereford. 
We had to retrace our steps 
and found a sign saying ‘Don’t 
use satnavs’ f f Ian Greet 



deck upgrade, but, either way, 
it’s good news for the big-name 
satnav houses, which frequently 
provide the software that 
underpins them. Just one in 20 
didn’t use satnav at all, having 



kk We were in Italy and the 
satnav gave us a route, but it 
was very narrow. There was 
barely two inches either side 
of the car! ff Amit Nicholas 



either great map-reading skills, 
or an intuitive sense of direction. 
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Join the debate 

Join the growing PC Pro community 
on Facebook at facebook.com/pcpro 

Get the latest news and 
updates by following us @pcpro 

Email us at letters@pcpro.co.uk 



kkl was delivering a toy plane 
I had sold and the satnav made 
me drive in big circles. It wiped 
out my profit and cost me £30 
extra in petrol f f Terry Lewis 

kk Never had any problems 
whatsoever and, if the satnav 
is out of date, I use my eyes f f 

Warren Gill 



SUBSCRIBE 

To subscribe to PC Pro, visit subscribe.pcpro.co.uk. For existing 
subscriber queries, contact pcpro@servicehelpline.co.uk, 
call 0845 126 0386 orvisitsubsinfo.co.uk 
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dons his driving gloves to find out 
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T hese are challenging times for 
satnav makers. Smartphones 
offer more processing power and 
higher-quality screens than ever, 
as well as persistent internet connections 
for map updates and traffic information. The 
writing is on the wall for standalone satnav 
units: Garmin and TomTom have branched 
out into fitness watches, while specialist 
Mio now produces GPS-enabled dashboard 
cameras, as well as navigation units. 

There are plenty of options for 
smartphone-toting road warriors, from 
high-end options such as TomTom’s £30 
app to standard-issue options such as 



Google or Apple Maps. Other freebies, such 
as Waze’s crowdsourced navigation app, are 
also strong contenders for dashboard duty. 
Here, we’ve exhaustively tested each, rating 
for ease of use, performance, and how each 
app performed when it came to getting us 
out of traffic and onto free-flowing roads. 

Independent GPS hardware is still out 
there, though, and the competition from 
smartphones means manufacturers have 
had to up their games to match. We’ve got 
two high-end devices to see if they can 
tempt PC Pro’s hardened smartphone users 
away from their app stores and towards 
more traditional satellite navigation. 



■ How we test 

We loaded a car with a test iPhone and our 
two hardware contestants and set off across 
south-east England. Over several hundred 
miles of motoring, we tested each on major 
and minor roads, assessing clarity, usability 
and ability to avoid traffic. 

We also timed how long it took to deliver 
a plan for a long drive, and each satnav 
had its point-of-interest database probed - 
finding a petrol station with a few screen 
presses can be a lifesaver. Smartphone apps 
have a major advantage here, so we looked 
at how easy it was to update standalone 
hardware with up-to-date maps and POls. 
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TomTom Go 6100 

Great features, giant screen, 
worldwide maps and free 
traffic reporting, but the 
price only suits daily drivers 



SCORE QQQQQI 



PRICE £217 (£260 inc VAT) from 
halfords.com 



T he most expensive app or deviee 
on test by a faetor of two, the 
TomTom Go 6ioo needs to offer 
every feature under the sun to justify 
a priee tag nearing £300. The Go 6100 
has a deeent stab: it’s the only deviee 
or app here to eome with worldwide 
street maps with free updates, plus 
free traffie monitoring and speed 
eamera updates. 

The latter two are delivered via 
GPRS - the Go 6100 has an integrated 
SIM eard with a “lifetime’s” supply 
of free data and, usefully, free global 
roaming, so you won’t find traffie 
dark spots if you leave the UK. Unlike 
the Garmin, there’s no Bluetooth, 
so no updates via smartphone and 
no hands-free eapabilities. The use 
of previous-generation internet 
means updates oeeasionally take a 
few seeonds to eome through after 
starting up the deviee, but we didn’t 
notiee any lag in use, and 2G internet 
reaehes areas of the UK 3G doesn’t. 

Installing new maps involves 
downloading them from TomTom’s 
website - from around 50MB for those 
heading to New Zealand and over 6GB 
for those needing all of Europe or 
North Ameriea. With 8GB of internal 
storage, it’s quite plausible the Go 
6100 has all the spaee many drivers 
will ever need. For those who want 
two massive maps at onee, there’s a 
mieroSD slot to save you having to 
rotate maps. 

The eapaeitive touehsereen 
measures a generous 6in aeross and 
has a resolution of 800 x 480. As with 
the Garmin, that’s a little behind 
the eurve set by smartphones, but 
it means ieons, navigation and the 
map itself are all easily visible. The 
steep priee also ineludes a superb 
dashboard mount that ineludes a 
eharging eonneetion for the deviee 
itself, so when you pop it off its 
mount you don’t need to worry 
about unplugging it. The mount 
is magnetie, meaning you don’t 
need to persuade it free and, despite 




Take 

alternative 

route? 



Tomrom 



the Go 6ioo’s ehunky 300g weight, 
the mount and the ball-and-soeket 
arm stayed resolutely in plaee, no 
matter what kind of teeth-shaking 
roads we treated it to. 

In use, the Go 6100 was exeellent. 
The menu system is sophistieated and 
elean, with big, elear text that allows 
for instant eomprehension and quiek, 
eonfident navigation. Its onsereen 
keyboard is very responsive - the 
letter you’ve pressed pops up above 
the button on the keyboard to let 
you know you’ve hit the right one, 
allowing you to make quiek ehanges 
to your route. As with the Garmin, 
the Go 6100 ineludes a hopeless voiee 
navigation system. System eommands 
- sueh as “Hello TomTom” to wake 
it up - work well, but the system 
misinterpreted almost every attempt 
to dietate a street name. 

The Go 6ioo’s aetual navigational 
ehops are seeond to none. The map 



ABOVE The Go’s 
touchscreen is a 
generous Gin and 
has a resolution of 
800x480 












RECOMMENDED^ 



‘The system’s traffic 
alerts proved uncannily 
accurate, with traffic 
jams appearing with 
near-perfect precision” 



display is big, high-eontrast, and the 
voiee prompts are easy to understand. 
Its split sereen for motorway junetions 
is superb, and the eombination of 
top-quality voiee prompts and the 
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elear map meant we drove with 
eomplete eonfidenee. The system’s 
traffie alerts also proved uneannily 
aeeurate, with traffie jams appearing 
with near-perfeet preeision. 

Routing was sensible, although 
unlike TomTom’s app, you don’t 
get the flexibility when deelaring a 
preferenee for how you’d like to drive. 
You ean avoid motorways, or opt 
for the shortest, fastest or most 
eeo-friendly route, but ean’t set 
a preferred maximum speed limit. 
Elsewhere, the deviee’s reporting 

of speed limits was flawless, 
and you ean opt to set an alert 
if you nudge over, although 
you ean’t set a toleranee. 

Its integrated internet 
eonneetion reeeives live 
updates of mobile and statie 
speed eameras, and you ean report 
speed eameras you’ve spotted with 
two prods of the sereen - the modern- 
day equivalent of flashing your lights 
to warn oneoming traffie. 

For those putting in truly galaetie 
mileages, the TomTom Go 6100 is 
a luxurious eompanion. The huge 
sereen beats all but the largest phones, 
and for seeing what needs to happen 
next, we’ve no eomplaints. The menu 
system makes sense and features 
sueh as free traffie and speed-eamera 
updates make it easy to appreeiate 
where the extra money has gone. It’s 
also the only deviee on test to offer 
free worldwide maps - Nokia’ s Here 
is nowhere elose for usability. Only a 
handful of drivers will get true value 
for money from the Go 6100, but it 
leaves nothing out. 
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GarminNuvi2599LMT-D 

Acrystal-clearmapview 
makes this a pleasure to use, 
while free traffic reporting 
works exceedingly well 



SCORE QQQQQI 



PRICE £117 (£140 inc VAT) 
fromjohnlewis.com 



T he Nuvi 2599LMT-D has easily 
the ugliest eolour seheme of 
any of our deviees or apps on 
test. Even CoPilot’s eluttered display 
ean’t hold a eandle to Garmin’s 
purple, jaundiee-yellow and pastel- 
green display. The Nuvi’s sin display 
has a resolution of only 480 x 272, 
too, whieh makes it look deeidedly 
old-sehool next to the high-DPI 
displays on smartphones. 

That’s v\^here the aesthetie 
eomplaints end, beeause the Nuvi 
2599LMT-D had the most instantly 
intelligible map display of any of the 
deviees or apps here. The map itself 
is big, bold and elear, and the extra 
information - your speed, the name 
of the road you’re on and your eurrent 
ETA - is legible at the bottom of the 
sereen. The next navigation point, 
as v\^ell as the name of the road you’re 
turning on, appear at the top of the 
sereen. Motorway driving is made 
easier by the presentation of a split 
sereen showing you both the standard 
map view and a 3D lane-by-lane 
display showing where you need 
to move. 

Driving with the 2599LMT-D was 
a breeze, and we never needed more 
than a quiek glanee to divine what 
was eoming next. The map eould 
oeeasionally beeome a tad busy - 
by default, the deviee is set to show 
nearby petrol stations, motorway 
serviee stations and restaurants, but 
it’s a minor eomplaint, and you ean 
turn these POIs off. We did, however, 
find the oeeasional rural road where 
Nuvi didn’t know the speed limit. 
Overall, the TomTom edges ahead on 
the driving experienee. 

Voiee prompts were delivered 
in time and with exeellent elarity , 
with British road names arriving 
elearly. The Nuvi also offers voiee 
navigation, but while it readily 
understood eommands sueh as 
“Voiee eommand” - used to prompt 
the system into aetion - street names 
were misheard with monotonous 
regularity. Sir! it ain’t. 

The Nuvi proved very reliable 
when it eame to traffie. Unlike 
other deviees, whieh rely on 
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internet eonneetions for updates, it 
uses an internal DAB radio to reeeive 
updates every minute. It proved 
exeeptionally reliable, alerting us to 
jams, slowdowns and road elosures 
to a very high degree of aeeuraey . It 
also pieked up a road elosure that 
others failed to deteet. DAB traffie 
eoverage is for the lifetime of the 
deviee and it’s free. Navigating 
alternative routes is easy, with 
delays and alternatives presented 
in terms of how mueh time you’ll 
save, allowing you to make simple 
deeisions about what to do. 

The laek of internet aeeess wasn’t 
a problem elsewhere, too. The 
Garmin’s extensive POI list is 
provided in part by Eoursquare, 
and a eompanion smartphone app 
for Android and iOS deviees ean be 
set to provide live speed-eamera, 
parking and traffie data. The Nuvi’s 
uneanny ability to spot jams via DAB, 
plus its already-impressive speed 
eamera database, meant the £14.99 
subseription eost to Smartphone 
Link’s extra traffie and speed eamera 
alerts isn’t tempting - the deviee 
does a good enough job out of the 
box. You also get Live Parking, 
whieh allows you to see nearby 
ear parks, eomplete with opening 
hours andeosts. 



ABOVE TheNuvi’s 
Sin display only has 
a resolution of 480 
X 272, which makes 
it look old-school 



“It proved exceptionally 
reliable, alerting us to 
jams, slowdowns and 
road closures to a high 
degree of accuracy” 



The Garmin pairs with a 
smartphone via Bluetooth, and its 
internal speaker and mierophone ean 
also be used as a standard hands-free 
kit. The main drawbaek is that using 
a smartphone to provide data means 
using your phone’s 3G, Bluetooth and 
GPS eapabilities, prompting plunging 
battery levels. The Nuvi’s integrated 
battery will last two hours - the same 
as the TomTom GO 6ioo’s - but a 
double ear eharger eould be an idea 
for anyone wanting to use the 
aeeompanying app. 

Unfortunately, you ean’t use the 
smartphone app to deliver 
map updates. Instead of 
being ineremental, or live 
online, map updates are 
delivered to your desktop 
PG and then sideloaded 
to the Nuvi. A map update 
for the UK and Europe - 
the deviee’ s default eonfiguration - 
weighed in at a monstrous 6.6GB 
and took well over an hour to deliver 
and install. Waze’s on-demand, 
online approaeh has never looked 
so tempting. 

We’re huge fans of Garmin’s map 
view - while ugly, it’s undeniably 
elear. The big sereen is a plus, despite 
its relatively low-teeh spees, and the 
integrated, internet-free traffie 
updates were also exeellent. A final 
plus is the dashboard mount - the 
ball-and-soeket arrangement stayed 
resolutely in plaee no matter the 
roadeonditions. 

At £140, it’s relatively expensive 
- a smartphone with a deeent-sized 
sereen and, say, TomTom’s app will 
offer stern eompetition - but for 
those without a smartphone, or 
wishing for navigation with a 
bigger sereen, the Garmin delivers a 
terrifie eombination of performanee, 
features and ease of use. 
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TomTom 

Crystal-clear guidance 
and traffic management 
make this the top choice 
for frequent drivers 



SCORE OOOOO 



PRICE iOS: £26.99; Android: free 
for 50 miles per month, £14.99 for 
1 2 months, or £34.99 for three years 
with traffic 



T omTom’s simple, powerful app 
shows no sign of slipping. Its 
appeal lies in its clarity. Its maps 
are cleverly zoomed in by default - 
enough to let you know what you’re 
doing next, but not so much so that 
you don’t have any context. 

The essentials - namely your next 
turn, the total time remaining of your 
drive and your ETA - are all clearly 
displayed in large type. The app also 
shows which lane you should be in 
and which road signs to follow as 
you approach junctions. Speech 



B 



instructions are equally clear: 
the app recognises when turns 
follow each other in quick 
succession, and creates run-on 
sentences such as “take the 
second exit at the roundabout, 
then stay in the left lane” . 

The price includes a speed 
camera database: during our 
tests we didn’t spot any active 
speed cameras that TomTom 
didn’t warn us about. The leaden- 
footed can also opt for the £1.49 per 
month (or £15 .99 per year) speed 
camera in-app purchase, which adds 
mobile speed cameras and static units. 
Your speed and the speed limit you’re 
currently in are also reported, and you 
can be alerted if you edge over. 

Another add-on is the £17.99 per 
year, or £2.99 per month, TomTom 
Traffic. This far outshone rivals such 
as Google Maps and Waze: traffic jams 
were detected with spot-on accuracy. 

TomTom’s experience shows. 

You can change the default route type 
and its IQ Routes technology produces 
routes that take historical traffic data 
into account. Moreover, you can opt 
for more economical or shorter routes, 
with no motorways, limited speed 
limits or even “winding roads” - 
although, in our test, this meant 
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ABOVE The maps TomTom simply directed us down 

are zoomed in, but endless cramped country lanes, 

not so much that It’s an expensive app, but for 

you lose context clarity, performance and ease of use 
- critical while at the wheel - nothing 
beats it. Frequent drivers won’t regret 
splashing the cash. 

TomTom meets Android 

Android users get a slightly different TomTom experience. 

The company’s legendary reliability and clarity of design is in 
evidence, but Android users also get 3D maps, as well as speed 
cameras and traffic. On Android, the app is free for the first 
50 miles you drive per month. After that, you can spend either 
£14.99 for 12 months’ service or £34.99 for three years. That’s 
a substantially better deal than you get with iOS - the iPhone 
users in the PC Pro office wait with baited breath to see if 
TomTom makes the same move on the Apple App Store. 



Apple Maps 

Integration with Siri makes 
this simple navigation app 
appealing, but it wouldn’t 
be our first choice 



SCORE QQQQQI 



PRICE Free 



A pple’s much-derided Maps app 
has turned a corner of late. For 
non-drivers, the addition of 
public-transport options has been a 
boon, and it’s been a while since its 
fans in the PC Pro office have been 
led seriously astray. 

Apple Maps proved very accurate 
when it came to detecting traffic, but 
was often a little conservative in its 
routing, shepherding us along slow, 
winding country lanes instead of 
suffering a few minutes’ delay 
along the high street. 

Unfortunately, almost everything 
else has been left out. You can’t 
choose the kind of route (for example. 



avoiding motorways) and, like Jeremy 
Clarkson, it’s oblivious to speed 
cameras and speed limits. The map 
itself is readable, but no match for 
Waze, TomTom or Google Maps. 

The distance to your next turn 
is presented in large type at the top 
of the screen, along with an arrow 
showing what you’ll need to do. It 
doesn’t show which lane you need to 
be in, though, and other information, 
such as your ETA or journey time, is 
displayed in pointlessly small text. 

Siri, used to deliver voice prompts, 
proved harder to understand than 
Waze, and the way Siri omits the final 
syllable from numbers such as “20” or 



BELOW The map is 
readable, but data 
such as the journey 
time is in tiny text 
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onto Clarks Lane 
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“30” hardly aided understanding 
when it came to road numbers. 

It’s a double-edged sword, though, 
because Apple Maps’ integration with 
Siri is incredible. Being able to speak 
instructions to Siri while driving saves 
you having to reach for your phone, 
and Maps’ system-level integration 
with its host iPhone means you don’t 
have to load the app before you set off. 
You can trigger Siri at any point in 
your drive and begin navigating. 

That’s handy if you know where 
you’re going, but need to find the 
nearest petrol station. 

Apple Maps is free and effective 
when it comes to A-B routing. It may 
suffice for occasional 
drivers, although 
Waze is also free 
and presents 
navigational 
instructions a 
little more clearly 
visually and much 
more clearly 
aurally. The ability 
to use instructions 
such as “Hey Siri, 
navigate to 
mum’s house” 
is enormously 
redeeming, though. 
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SPITFIRE 



4 



VOICE • INTERNET > DATA 




Specialists in business-class 
Internet connectivity, SIP and Voice over IP 




Whatever your budget, we have a 

fast, resilient broadband solution 

to suit your business needs. 



Peregrine Falcon 
[Falco Peregrinus] 



COPPERSTREAM® 

• Copper Ethernet GEA/EFM 
Leased Lines 

•2Mb to 35Mb 

• Auto failover (optional) 

• From £125 per month 

• Free connection* 



The Peregrine Falcon 
can dive at speeds 
of up to 242 miles 
per hour I 



FIBRESTREAM® 

• Fibre Ethernet Leased Lines 

• 10Mb to 1Gb 

• Auto failover (optional) 

• From £300 per month 

• Free connection* 



^ VSTREAM® 

, • Fibre Broadband (VDSL) 

( •Up to 76Mb 

• Auto failover (optional) 

I • From £21 per month 
I • Free connection and router 
I on most services* 



Our FibreStream® Internet 
connections transmityi4ilP 
data at up to one .Gigabit* 
per second 



DUALSTREAM®SF 

• SDSLM and VStream^ 

• 2Mb voice and up to 
76Mb data 

• Auto failover 

• From £99 per month 



Sales 0800 319 6300 • Partner Services 0800 319 6500 

Innovative • Flexible • Reliable • Supportive 




www.spitfire.co.uk 

^Subject to terms and conditions 
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Nokia Here Maps 

Its global, free and offline 
maps are a killer feature, 
but Here lags behind in 
other areas 



SCORE OOOOO 



PRICE Free 



N okia’ s free satnav app makes 
a poor first impression. Its 
instruetions are spoken by a 
default Ameriean robotie voiee that 
goes on about “traffie eireles” instead 
of roundabouts. Meanwhile, the app 
pings politely but insistently at you if 
you break the speed limit by a single 
mile per hour. A few seeonds in the 
settings menu fixed both: a 6oMB 
download produeed a far more 
intelligible, loealised voiee 
Meanwhile, the speed limit 
alert was pleasingly flexible - you 
ean set a toleranee of up to aomph 
before it goes off, and you ean have 
different toleranees for speeds 
between zero and somph, and 
somph-upwards (that said. 
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the traffie eops 
might not be so 
aeeommodating). 

Uniquely, Nokia 
Here Maps lets you 
download worldwide 
offline maps onee 
you’ve registered. 

The UK map weighs 
in at a little over 
600MB, while larger 
eountries sueh as 
Franee tip the seales 
at over iGB. This has 
benefits for drivers 
heading to plaees 

with little eoverage, but the benefits 
are even bigger for those abroad. 
Offline maps mean no roaming data 
eharges, and being able to navigate in, 
say, Namibia or leeland without 
spending pounds per megabyte. 

Alas, Here Maps has arguably 
the poorest map view of all. Its 
low-eontrast blue and white eolour 
seheme wasn’t easy on the eye, and 
the 3D angle makes seeing beyond 
your immediate surroundings trieky. 
The arrow showing your next 
navigation oeeupies a generous fifth 
or so of the sereen, though, allowing 
you to see what’s next. It’s not always 
hyper-aeeurate, oeeasionally showing 
the first exit on a roundabout as being 
90 degrees to your entry onto the 
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ABOVE The map 
view is poor, with a 
low-contrast blue 
and white palette 



roundabout when the first exit is 
straight ahead, but we learned to live 
with it. Adjustments for traffie are 
made on the fly and worked reliably 
in our tests. 

The downsides are small - there’s 
no speed eamera database, but Here’s 
POI list is well stoeked. We also found 
a reeurring bug where both the arrow 
showing your next navigation and 
the upeoming road name would stop 
updating. For instant eomprehension, 
Nokia’ Here Maps is roughly on a 
par with the deeent Google Maps, 
but is still a toueh behind the likes 
of Waze and TomTom. However, the 
global, free and offline maps make 
the deviee a great eompanion to take 
on holiday. 



Waze 

Its crowdsourcing 
features aside, Waze is 
an interesting, appealing 
and easy-to-use freebie 



SCORE 00000 



PRICE Free 



G oogle teehnieally has two 
entrants in this roundup: it 
bought Waze in 2013 for $1.1 
billion. Unlike Google Maps, though, 
Waze’s emphasis is firmly on driving, 
offering an amazing amount for free. 
Its layout, traffie reporting and voiee 
instruetions are all substantially 
better than Google or Apple Maps, 
but it lags slightly behind HERE Maps 
by not offering an offline mode. 

Every Waze user eontributes, 
either aetively or passively, to Waze’s 
traffie-monitoring system. If plenty 
of drivers slow down, a traffie jam 
will be deelared and subsequent 
users routed elsewhere. There are 
shorteut buttons available from the 
main driving sereen, from whieh you 



ean let users know about elosed 
roads, aeeidents and other things 
that will affeet their journey. Users 
ean even enter fuel priees. 

In reality, reaehing for your phone 
while driving is distraeting. Spotted 
a hazard? You’ll need to ehoose 
whether the hazard is on the road 
or not, then ehoose from a further 
submenu of five different options. 
Realistieally - and legally - you need 
to pull over to use it. Growdsoureing 
is also inherently problematie in 
that you need a erowd: no problem 
in London, with plenty of “Wazers” 
providing hazard updates. Head to 
the stieks and the number of warnings 
falls off eonsiderably - although so 
does traffie. 












^RECOMMENDED^ 



BELOW Waze’s 
layout, reporting 
and instructions 
are better than 
Google or Apple’s 



0.2 miles Proceed to highlighted route 



Kingswood Lr 







21 min 16*46 rn 



Waze’s voiee prompts were among 
the best, with its read-baek of street 
names and road numbers easily 
eomprehensible. Its ehunky map 
display is elear, and it shows not 
only your next turn but also the 
one after that. 

Waze’s efforts to avoid traffie 
meant it often dispatehed us down 
very small eountry lanes, where most 
will spend their time inehing around 
blind eorners rather than tolerating 
minor delays on bigger, faster roads. 

This also meant Waze sometimes 
produeed longer routes. In one 
ease, its first option for a drive was a 
28-minute, 11.4-mile drive that eould 
have been eovered - aeeording to its 
own alternative - in the same time 

but in only 9.9 miles. 

Waze is very 
impressive, whether 
you aetively use 
its eommunity 
features or not. 

Glear instruetions 
and presentation, 
plus a deeent level 
of traffie data, 
make it highly 
usable. It’s our 
piek of the freebies, 
as long as you 
ean live with its 
online-only nature. B 
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Google Maps 

Clear maps and voice 
guidance, butthe limited 
feature set reveals Maps 
isn’ttailored to drives 



SCORE OOOOO 



PRICE Free 



G oogle Maps’ turn-by-turn car 
navigation is still in beta, but 
it doesn’t show. It’s at least 
as fully fledged as Apple Maps, and 
benefits from a clearer map and more 
easily intelligible voice instructions. 

The blue, yellow and white map 
screens are easy to read and -most 
importantly - uncluttered, so it’s 
easy to see at a glance what you 
have to do. Text instructions are 
kept minimal and to the point, and 
if there isn’t a turn in the immediate 
future, the instruction “stay on the 
A24” or similar offers of reassurance 
that all’s well. 

Its main irritation is that, as 
soon as Google Maps declared that 
we had arrived at our destination. 



it immediately 
dimmed the 
screen on our 
test iPhone. 

This happened 
irrespective 
of whether 
the phone was 
charging, and, 
as all drivers 
know, reaching 
your destination 
isn’t always the 
end of a drive. 

It’s sometimes 
useful for the 
map display to 

continue to help find parking 
on a neighbouring street. 

Google Maps also lacks the 
easy-access interface of Waze or 
TomTom. For example, big, easy-to- 
hit icons make way for a small text 
box. You can still dictate into it 
(via “OK Google” if you’re using 
an Android device) , but you can’t, 
for instance, find a quick alternative 
route around traffic or a roadblock. 
Google’s turn-by-turn display is 
accomplished and clear, but the 
app itself doesn’t feel like it was 
purpose-built for drivers. That 
feeling intensifies when you notice 
the lack of a speedometer or speed 
limit alerts, likewise speed camera 
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ABOVE The blue, 
yellow and white 
screens are very 
easy to read 



data. A further issue for some will be 
the lack of offline access. No internet 
connection means no navigation. 

However, the benefits stack up 
elsewhere. Its traffic reporting is 
superbly accurate, detecting jams 
virtually to the metre, and its route 
planning proved ultra-reliable in 
our tests. Its exhaustive POI list is 
also a huge bonus. 

We much prefer Google Maps’ 
presentation to the other free apps 
here, with the honourable exception 
of Waze. The background feeling that 
Maps wasn’t purpose-built for 
drivers sometimes niggles, but for 
less frequent drivers there’s little 
to complain about. 



CoPilot Premium 
UK&Ireland 

Affordable, particularly its 
livetrafficin-app purchase, 
but not as neatly presented 
as others 



SCORE 00000 



PRICE £ 15.99 



C oPilot Live offers a mid-budget 
solution for those frustrated 
by free apps, but unwilling to 
stump up for TomTom. The bargains 
start almost immediately - GoPilot’s 
traffic system, ActiveTraffic, is free for 
the first year. It’s a good system, too, 
accurately detecting nearby traffic 
and offering reasonable alternative 
routes. Furthermore, unlike some - 
such as Apple Maps and Waze - it 
showed a preference for major roads 
rather than dogmatically attempting 
to route us down completely traffic- 
free, windier roads. It also includes 
an accurate, up-to-date database of 
speed cameras. 



GoPilot’s map view is okay rather 
than good. It’s more cluttered than 
Google Maps, less friendly than Waze, 
and lacks the best-of-both-worlds 
approach of TomTom, but it’s easy 
to see what you need to do. That said, 
we also didn’t feel that the next 
navigation - indicated by a mustard- 
yellow arrow at the bottom of the 
screen - was big enough, which 
means you’ll be relying heavily on 
voice prompts. Other data, such as 
your ETA, is shown in small text on 
the right of the screen. It makes for 
a fairly cluttered approach that’s 
bettered by others on test. 

We did like the 3D lane alerts, 
though, with GoPilot displaying a 



BELOW CoPilofs 
cluttered screen 
means you’ll rely 
on voice prompts 




31.7 mi 



Westhall Road 
fiTOil 



simplified diagram of upcoming 
motorway splits. Voice navigation 
is pretty good as well: our biggest 
complaint is the omission of “the” 
from prompts such as “turn left 
at roundabout”. 

Its features offset these slight 
niggles: you can opt for a speed limit 
warning, with alerts available from 
overshoots as small as smph and as 
large as 3omph. Its POI database is 
also comprehensive. For inconclusive 
searches, you can also opt to search 
Google, Yelp and Wikipedia from 
within the app. 

For iOS users, GoPilot is a tempting 
app. Halfthe price of TomTom and 
with free traffic detection, its less 

intuitive interface 
is quite tolerable, 
although those 
putting in monster 
mileages are 
advised to spend 
the extra cash on 
TomTom’s almost 
unerring display. 
For Android users, 
it’s less appealing: 
with TomTom 
costing £34 for 
three years, 
including traffic, 
GoPilot isn’t such 
a great deal.# 



17:16 



40 








FROM EYBRYDAY TASKS 
TO EVERY GAMERS DREAM 



ind your ideal PC at www.meshcomputers.com 



WISHING ALL OUR CUSTOMERS 
PAST AND PRESENT 
A MERRY CHRISTMAS! 



'the Mesh Elite Skylake PCA Elite Skylake PCA 
exudes quality" £Q6Q 



Inc. VAT & Free Delivery 



Intel® Core™ i5 6600K Processor 
Gigabyte GA Z1 70X Gaming Motherboard 
4GB NVIDIA GTX 970 graphics card 
Fast 1 6GB DDR4 2400MHz Memory 
1 TB Seagate Barracuda Hard Drive 
250GB SSD Solid State Drive I 

Aero Cool DS 200 Silent Gaming Case I 
Raijintek Triton AlO Water Cooler 
Microsoft Windows® 1 0 Home 
Lifetime Gold Warranty* 



EXPERT S RATING 

OVERALL 
BUILD QUALITY 
FEATURES 
VALUE FOR MONEY 
PERFORMANCE 



Free Games^^pjB 
Bundle incluo^^j 

- Assassins Creem 
Syndicate, OR / 

- Tom Clancy's 
Rainbow Six Siege 



Essential Home & Office PC 
^ Elite Inspire 



'Gaming Special Offer PC' 
L Elite Hercules GTX 



Inc. VAT & Free Delivery 



Inc. VAT & Free Delivery 



Intel® Core™ i5 6400 Processor 
Gigabyte H1 10M Skylake Motherboard 
Integrated Intel® Full HD graphics 
Fast 8GB DDRS 2133MHz Memory 
1 TB Seagate Barracuda Hard Drive 
Integrated 7.1 High Def 8-channel Audio 
Thermaltake Versa H21 Case 
Microsoft Windows® 1 0 Home 
Lifetime Gold Warranty* 



Intel® Core™ i5 6600 Processor 
Asus B1 50M-C D3 Motherboard 
2GB NVIDIA GTX 960 graphics card 
Fast 8GB DDRS 2133MHz Memory 
1 TB Seagate Barracuda Hard Drive 
240GB SSD Solid State Drive 
Corsair SPEC-01 Gaming Case 
Microsoft Windows® 10 Home 
Lifetime Gold Warranty* pi 

Free Game Bundle 

HEROES OF THE STORM KAIJO DIABLO 



lO.V'MeshLINXIOlOB | £175 17.3" GE72 Skylake EL | £999 




Inc. VAT & Free Delivery 

Intel® Atom Z3735G Processor 

10.1" LCD Full HD (1280x800) IPS screen 

Intel integrated HD Graphics 

2GB DDRS Memory 

32GB internal storage 

2x 2MP Camera (front & rear) 

Wireless 10/100/1000 Gigabit LAN 
Bluetooth 4.0, Micro USB, Micro HDMI 
Up to 6 Hours Battery Life 
Microsoft Windows® 10 Home 




Inc. VAT & Free Delivery 

Intel® Core™ i7-6700HQ Processor 
17.3" LCD Full HD (1920x1080) 

2GB NVIDIA GeForce GTX 960M 
16GB DDRS 1600MHz Memory 
1TB 7200rpm Hard Drive 
Super Multi DVD RW Optical Drive 
Integrated HD Webcam, Sound Card, 
Microphone and SD Card Reader 
Killer Double Shot Pro (GbLAN & WiFi) 
5-6 Hours Battery Life 
Microsoft Windows® 1 0 Home 
2 Year Manufacturer Warranty 



^ sales@meshcomputers Q 020 8955 0731 www.meshcomputers.com 



Find us on 



- BUY NOW, PAY DEC 201 6 1 nWF?| 

Terms and conditions apply J ^ 



Now Accepting 

PayPal 



Please Read: Sales subject to terms & conditions (copy available on our website). Advert does not form part of a contract. Pictures shown for illustration purposes only - colours may vary. Full specifications available online. 
Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and other countries. All trademarks are acknowledged. At Mesh our PCs are custom built, fully burn-tested with professional CPU 
overclocking options - Free overclock configuration is available for an unlocked CPU and when a liquid CPU cooler is selected. 0% Finance - Pay 10% deposit, and pay the rest off within 12 months and pay no interest. *Lifetime Gold 
Warranty - Lifetime Labour, 2 Year Parts, 1 Year Free Collect & Return. Sales line open Monday - Friday 9am - 6pm, Saturday 1 0am - 4pm. Online ordering 24x7. Prices and specification correct at time of going to press on 24/11/1 5. E&OE. 








B Digital camper van 



□ @PCPRO f3 FACEBOOK.COM/PCPRO 




here are mobile workers and then 
Br there are truly mobile workers . 

Siek of sitting behind my desk, day 
W in day out, this summer I decided 

that I wouldn’t drive to the office every day, but 
actually drive my office, giving me the freedom 
to work from almost anywhere I pleased. Ladies 
and gentlemen, may I present the digital 
camper van. 

Everything starts somewhere, and 
with a project such as this, the base 
vehicle determines pretty much 
everything else. I opted for a 15-year- 
in^Port Japanese MPV, 
the brilliantly named Mazda Bongo. 

As a starting point, it ticks all the 
right boxes, especially if you have 
^ ^ the model with the electric raising 
roof for extra headroom. With only 
mH a tight budget to work with, however, 

I opted for the cheaper “tin-top” version, 
which is perfect for the kind of day trips 
or occasional weekend away that my 
usage requires. 
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Davey Winder reveals how he converted a Mazda 
camper van into a mobile office, complete with 
laptop chargers and high-speed internet 



^ o iQ Da oa Rs 

penVPN Connect 



OpenVPN Profile: 



OpenVPN: Connected 



RIGHT When my phone 
is in Wi-Fi hotspot mode, 

1 connect via a VPN for an 
extra layer of mobile seci 



Disconnect 



LEFT The table 
folds out from the 
Bongo’s kitchen unit 






My Bongo came with eight seats that 
ean fold flat to form a huge double bed, 
and a sliding door for aeeess to the rear. I 
immediately reversed the middle set of seats 
to give me two rows faeing eaeh other and a 
roomier interior for relaxation or eheeking 
email. It didn’t, however, provide enough 
spaee for eomfortable laptop use and was 
erying out for a table. 

A simple folding table popping out 
from the side of the van would do at a pineh, 
but it wouldn’t provide the kind of dual- 
funetionality I required. Instead, I removed 
the rearmost row of seats and replaeed 
them with a kitehen unit. This eomprises 
a gas-powered hob and a sink with pumped 
water from tanks below, meaning I eould 
make eoffee and rustle up vegan sausage 
sandwiehes as required. Better yet, the 
addition of two wooden benehes over 
the rear wheel arehes (and attaehed to the 
kitehen unit) made for a better plaee to sit 
and type. The table, or desk, folds out from 
the kitehen unit between the benehes. As 



well as providing eating and working spaee, 
the table and benehes eombine with the 
remaining seats folded flat to form the bed. 
Mueh eheaper than hotels when overnight 
aeeommodation is required. 

The Bongo already has blinds fitted for 
the side windows in the rear, and I’ve added 
some simple eurtains to the rear window 
and to isolate the baek from the eab. This 
makes it private overnight and keeps the 
harsh sun out during the day. I take a set 
of “thermal blinds” , whieh sueker-eup onto 
the inside of the front and baek windows, 
with me for those eolder nights away. 

Most eamper van eonversions - the Bongo is 
no exeeption - end up with a mains eleetrie 
hook-up fitted to provide 240V power to 
ordinary plug soekets. These obviously only 
work when aetually hooked up via a long 
eable attaehed to a soeket in your house or 
at a eampsite - not ideal for getting a bit of 
work done when you find yourself parked 



up in the middle of nowhere. That’s where 
the addition of a leisure battery eomes in. 

Unlike the regular starter battery, whieh 
provides a big burst of power to turn your 
engine over, the leisure battery provides a 
steady eurrent. I’ve installed a split-eharge 
relay system, whieh means that both the 
starter battery and the leisure battery are 
eharged by the alternator as I drive along, 
meaning I always have power waiting for 
me when I park. That power is then used 
for the lights in the baek of the van, the 
pump that delivers water from the storage 
eontainer to the sink taps, the eleetrie 
eool box that keeps my luneh fresh, and 
the eombination of i2v and USB power 
soekets by my table. 

These are rated at lA and 2.1A 
respeetively, whieh is the same kind 
of power you find on most home twin 
USB ehargers. This means I ean plug my 
phone and my tablet in when I stop and 
be sure they are always eharged. That’s 
essential when your tablet or phone is B 
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H Digital camper van 





ABOVE There are 12V and USB power 
sockets by my table, with 240V plugs 
available when hooked up on-site 



also your internet hotspot (more on 
that in a moment) . The same unit gives 
me a standard cigarette-lighter-style i2v 
socket, which I use to top up the laptop. 

How so, given that no laptop runs on a i2v 
input? Rather than take the more expensive 
and somewhat overkill option of installing 
a power inverter to convert the i2v DC feed 
into a 240V AC one, I opted for an in-car 
laptop adapter that costs a fraction of the 
amount. For £25 , 1 have an adapter that just 
plugs into my accessory socket and lets me 
dial up the output voltage I require. With 
the help of the bundled charging tips, this 
means I can happily charge my 19V work 
laptop when necessary. As a bonus, it’s a 
totally removable unit, so can be used in 
other vehicles and as an aeroplane power 
adapter. Of course, the sensible course of 
action is to use as little external power as 
possible, which is where my Chromebook 
comes in to the picture. 

$>KPAP$>AffP 

I’ve opted for an Asus Flip CiooP, which, 
as the name suggests, is a fully convertible 
Chromebook that switches from a laptop to 
a tablet in one smooth action. Not only does 
this mean I’m saving valuable space when 
on the road, since I don’t need to carry two 
devices, but the ridiculous battery life (I can 
easily get a full eight hours of email, online 
research and word processing out of 
a single charge) does away 
with the need to worry 
about power sources on 
the move. It’s a quick- 
charging device as well, 
getting me from 10% to 
three-quarters full in just 
an hour or so. That said, 
my to-do list has a solar 
panel installation on it to 
enable the sun to top up my 
leisure battery while I’m 
parked up (rather than requiring 
the engine to be running for the 
split-charge system to work) , providing 
an eco-friendly source of power for 
my laptop. 



That 

brings me onto 
connectivity, an 

essential for the Chromebook. There are 
all sorts of commercial internet solutions 
available for motor homes, most far beyond 
low-budget territory. I don’t want to mount 
a satellite dish or aerial on the roof - the 
Bongo is tall enough without adding stuff 
to exclude me from even more car parks 
around the country. Instead, I made use 
ofkit I already had. 

My primary means of connecting to the 
internet is my phone, which is currently a 
Moto G running Android. I can run this in 
Wi-Fi hotspot mode when required. This 
functionality is easy to set up, complete 
with WPA2-PSK-protected access. I connect 
to it via a VPN for another layer of out-and- 
about security. As well as being secure, 
stable and simple to configure, this kind 
of mobile broadband setup is incredibly 
economical. I use a Three SIM that gives 
me 8GB of tethered data a month on top 

of my “normal” usage, at 4G speeds 
where available, for a little over 
£20 per month. Unless you’re 
working in your vehicle 
every day, or have an 
uncontrollable video- 
streaming habit, that 
is more than adequate. 
What’s more, since I 
can use my existing 
phone, there’s no need 
to invest in additional 
hardware or contracts. It’s 
the perfect mobile broadband 

ABOVE A £25 in-car laptop adaptor lets me dial 
up the voltage 1 require and charge my 19V 
battery when necessary 



system. With suitable touchscreen head 
units now available for less than £500, better 
integration with phones and increasingly 
usable apps support, this has already 
moved up my list a notch or three. In the 
meantime, my mobile office is up and 
running. Having said that, I might just 
head back inside, at least until it gets a 
bit warmer again. . . • 



working solution for an 
office on wheels - unless 
you’re parked somewhere where 
there’s no Three signal, that is. 

With this in mind, I invested in a PAYG 
fallback solution on a different network in 
the shape of an EE Buzzard in-car Wi-Fi unit. 
Rather than buying the latest hardware, 

I got a great deal on the older “version one” 
kit, which I picked up for less than £20, 
including £10 of data. This acts as a 4G USB 
Wi-Fi hub that plugs into the cigarette 
lighter socket. The i2v adapter comes off, 
too, leaving you with a standard USB- 
powered MiFi stick, which means you 
can use it in or out of the car. If the Three 
network lets me down, I simply plug the 
Buzzard into one of my kitchen unit USB 
sockets to use the fallback connection. 



THt KPAP AHtAP 

The Bongo, which I have named Jean- 
Claude, because it’s a fine damn van, 
remains a work in progress. As I mentioned, 
there are already plans to add solar panels 
on the roof as an off-grid power source for 
the leisure battery and my assorted kit. My 
to-do list also includes a conversion of the 



“eco engine” to run off liquid petroleum 
gas (LPG) , which is not only half the price 
of petrol, but produces minimal emissions. 
That just leaves in-van entertainment to 
sort out in the form of an Android Auto 
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W hy work for someone else 
when you can make your 
own dream come true? 

The appeal of starting your 
own business is clear: you get to work on 
something you’re passionate about and, 
if you’re successful, potentially bank a 
couple of million pounds in the process. 

Yet, for every Raspberry Pi, Skyscanner 
or Huddle, there are plenty more that don’t 
succeed. A report from the RSA Group 
suggested at least half of all new businesses 
don’t survive more than five years, while 
three-quarters of venture-backed firms 
don’t return investor capital, according 
to Harvard Business School research. 

That doesn’t stop thousands of people 
every year from trying, though. “Tech 
entrepreneurs are entering one of the most 
exciting industries around,” said Marko 
Balabanovic, innovation director at 
government-backed startup supporter 
Digital Catapult. “In 2014, 581,173 businesses 
registered with Companies House, while 
98% of digital companies analysed in 
Tech City UK’s recent report were small 
businesses. This also means competition is 
frenzied, and it takes a lot of determination 
to bring products or services to market. No 
road to success is smooth - there will be 
hurdles, but they can be overcome.” 

You’ll need a good idea, the skills and 
wherewithal to make it happen, and plenty 
of luck. To make the road to startup success 
a little easier to traverse, we asked several 
leading British tech entrepreneurs to share 
their advice. Here’s what it takes to find 
success - from those who have made it. 




ALASTAIR MITCHELL | HUDDLE 



“You need 
a team of 
people who 
can deliver 
the expertise 
and are top 
of their field” 




DEBBIE WOSSKOW | LOVE HOME SWAP 



''Don t listen 
to anyone and 
everyone who 
tells you it will 
never work'' 




Top tips from tech 

ENTREPRENEURS 

Starting a business is hard, 
particuiariy in the competitive 
tech industry. Nicole Kobie spoke 
to some of the UK's mostsuccessfui 
tech entrepreneurs foradvice 
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EBEN UPTON | RASPBERRY PI 



GARETH WILLIAMS | SKYSCANNER 

''Create a 
shared vision 
of where you 
want to be as 
a company' 



JESS BUTCHER | BLIPPAR 



"Have a big- 
picture vision 
against which 
you plot your 
course, and 
keep referring 
back" 



"It's much 
easier to 
sustain a high 
work rate if 
you believe in 
what you're 
doing" 



I KNOW WHO SIN CHARGE 



3 FIND THE RIGHT PEOPLE 



Going into business with friends or former colleagues is fraught 
with risk, not least if there’s no clear hierarchy. Even Google 
co-founders Sergey Brin and Larry Page brought in Eric Schmidt 
to take over the day-to-day running of the company, before Page 
took the reins back in 2011. 

Divide power, says Sara Murray, co-founder and CEO of 
home-care tech firm Buddi. She argues that 50-50 partnerships 
“don’t work,” adding: “Make it 51-49, because one day you’ll 
need the extra vote.” 

Make sure the chain of command is clear, both internally and 
legally. “Seek legal advice from the start and have a clean structure,” 
said Serge Didenko, co-founder of modular smartwatch startup 
Blocks, which has raised $1.5 million on Kickstarter. “Don’t obsess 
over details, but try to find a lawyer friend or a firm that can help 
you structure correctly.” 

2 START EARLY 

Got a great idea? Don’t sit on it. “Start today,” said Buddi’s Murray. 
“It takes around eight years for a business to become bankable. 

Don’t wait for a better idea - get started today. ” 

Blocks’ Didenko agrees. “Just do it,” he said. “It’s all about 
starting hands-on. If you wait for everything to be perfect, you’re 
never going to start. The perfect idea will come to you when you’re 
working on another idea. The perfect co-founder will come when 
you’ve already started working on it. Start doing something and 
then refine it.” 

And that means starting young - if that’s still possible. “Do it 
early,” said Debbie Wosskow, founder of Love Home Swap, the 
travel home-swapping site. “Starting my first business at 25 meant 
I had nothing to lose. ” 



Surrounding yourself with the right people is critical. It’s not 
only staff who have to buy into your company’s philosophy, but 
outsiders, too. “Take the time to assemble a really top-flight team: 
top-flight investors and top-flight customers and partners,” said 
Pilgrim Beart, founder of smart-home firm AlertMe and Internet of 
Things company 1248, among others. “Getting to success usually 
takes longer than you think, and there will be plenty of challenges 
along the way, so choose your fellow travellers carefully.” 

Alastair Mitchell, co-founder and president of collaboration- 
software firm Huddle, says finding the right staff is the “classic 
struggle” for startups. 

“You need a team of people who can deliver the expertise and 
who are the top of their field, whether it’s development, sales or 
marketing,” he said. “A truly successful team should also be full 
of founders: people who, when they do something, do it better 
than you could, rather than doing what they’re told. It’s really 
exceptional, but it makes the difference between an okay business 
and a great business. ” 

What does he look for when hiring? “People who think big, 
who are motivated and who have the entrepreneurial instinct,” 
Mitchell said. “In my questioning. I’m looking for almost the rough 
edges - the things on their resume that look different or reveal 
an inner drive.” 

The company culture your staff create can be the difference 
between success and failure, added Jon Reynolds, co-founder 
and CEO of the virtual-keyboard firm SwiftKey . “ One of the most 
important things I’ve learned along the way is the impact of the 
people that you surround yourself with and the company culture 
that you cultivate together,” he said. “Erom the beginning, we’ve 
found that investing in great people is one of the best ways to grow 
the company and increase our chances of success.” 
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PILGRIM BEART | ALERTME 

“Throwing 
mud at the 
wall can be a 
good initial 
strategy, but 
you have to 
pay attention 
to what’s 
sticking” 




SARA MURRAY | BUDDI 



“Learn to 
let people do 
things you 
know you 
could do 
better” 




MARKOBALABANOVIC | DIGITALCATAPULT 

''Tech 

entrepreneurs 
are entering 
one of the 
most exciting 
industries 
around’’ 



^ DO WHAT YOU LOVE 

One of the most sueeessful teeh ideas to eome out of Britain in 
the past deeade is the Raspberry Pi, a barebones mieroeomputer 
designed to eneourage ehildren’s interest in programming. Five 
million of the deviees have been sold, but Raspberry Pi ereator 
Eben Upton said he doesn’t measure sueeess based on his bank 
balanee. “It would seem kind of strange to start a business beeause 
you’ve got to make money,” he said. “You’ve got to think that 
you’re going to aeeomplish something that’s worthwhile.” 

Upton insists it’s more fun this way. While that may sound 
flippant, he points out that it’s easier to sustain a produetive work 
level if you enjoy what you’re doing. “Most startup eompanies fail... 
but one of the things that makes a differenee is the work rate the 
people who have started the eompany ean sustain,” he said. “It’s 
mueh easier to sustain a high work rate if you believe in what 
you’re doing. I don’t know many people who ean sustain a high 
work rate beeause of the prospeet of a big payday. ” 

[H TAKE YOUR HOLIDAYS 

The stereotypieal startup entrepreneur works 20-hour days, 
seven days a week, to make their dream eome true. While there’s 
some truth to this, you’ll burn out if you don’t take a break. “When 
you’re working in situations that seem to demand you don’t take 
your holidays, I have learned to always take them,” said Celia 
Franeis, CEO of Rated People. 

“I remember, one summer, working the whole three months 
and finding myself eompletely burned out in the autumn as a result. 
I eouldn’t bring my usual positive, ereative, fun energy to my team, 
and it didn’t help me or the eompany sueeeed. And, of eourse, I 
missed a ehanee that will never eome baek to me to spend time 
with friends and family.” 



Starting a business isn’t a three-month effort - you’ll be at it for 
years, so paee yourself. Some startups appear to beeome overnight 
sueeesses, but it doesn’t normally happen straight away. 

“Anyone who wants to pursue a startup in the industry needs 
to be prepared to make a holistie long-term eommitment,” said 
Huddle’s Mitehell. “It doesn’t matter if you’re the founder, president 
or the CEO, you have to be in it for the long haul and you have to 
manage yourself, your health and your family life. That’s why I eoaeh 
founders who are eurrently on this journey to eneourage them to 
find a balanee in their own lives. They need to learn how to manage 
the pressure and expeetations they plaee on themselves.” 

Finding work-life balanee means eeding eontrol. “Entrepreneurs 
beeome the bottleneek to growth beeause they struggle to delegate , ” 
said Buddi’s Murray. “You have to learn to let people do things you 
know you eould do better. ” 

Jess Buteher, eo-founder of “visual diseovery” browser Blippar, 
agrees. She said learning how to delegate “took me far too long, 
aided only by having a baby and an enforeed period of time out.” 

^ LISTEN AND COMMUNICATE 

Those flappy things on the side of your head? Use them. “When 
you’re asking for people’s feedbaek, listen with open ears,” said 
Bloeks’ Didenko. “Asking the eorreet question really matters in 
getting useful feedbaek that you don’t neeessarily want to hear. ” 

But that doesn’t mean you need to heed every word of business 
adviee. “Don’t listen to anyone and everyone who tells you it will 
never work,” saidWosskow. “That’s an easy thing to say. Seek out 
people who will motivate and support - but also tell you the truth. ” 
Make sure you’re also telling eustomers and investors everything 
they need to know - they’re what will make you a sueeess, after all. 
“At AlertMe we - eorreetly in my opinion - launehed our proposition 
to market as soon as we possibly eould, when it was barely in a beta 
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'T rom the 
beginning, 
weVe found 
that investing 
in great people 
is one of the 
best ways 
to grow'' 




CELIA FRANCIS | RATED PEOPLE 



“Holidays — 
I have 
learned 
always to 
take them” 




“Just do it. 

If you wait for 
everything 
to be perfect, 
you’re never 
going to start” 



Stage. This was fantastic for shaking out bugs in the technology, 
the UX and the proposition,” said founder Heart. “But we hadn’t 
realised how clear we needed to be with our BaC early adopters that 
this was indeed a beta, so we had to do a lot of damage limitation, 
since we initially failed to meet their expectations. If we had set 
clearer expectations upfront, I think we could have saved ourselves 
a lot of pain and still had a lot of good learning. ” 

7 HAVE A VISION 

What’s the goal of your startup? Does it scale to tens of thousands 
of users and hundreds of staff? “The importance of creating a 
shared vision about where we want to be as a company is as vital 
now, with a team of over 700, as it was when there were three of us 
working from my spare room, ” said Gareth Williams of Skyscanner , 
the booking site that has disrupted how web-savvy travellers find 
discount flights. “I strongly believe time can barely be wasted in 
the communication of vision and strategy.” 

And while you need to be flexible with that vision, so it can 
evolve as you learn, make sure you stay focused, advises AlertMe’s 
Heart. “I caused a lot of problems for my first startup because I 
repeatedly rushed after the latest, most exciting opportunities. I 
should have worked out which was the most important one and 
stuck with it, ” he said. “Throwing mud at the wall can be a good 
initial strategy, but you do have to pay attention to what’s sticking.” 
The vision for your startup may be so grand that it’s intimidating. 
“Don’t let yourself be overwhelmed by the task ahead and use that 
as a reason not to start,” said Blippar’s Butcher. 

“Have a big-picture vision against which you plot your course 
and keep referring back, but break it down into a micro to-do list 
and start ploughing through it. You’ll be amazed at how prolific 
and productive you can be when that to-do list is for your personal 
vision and not someone else’s.” 



8 CHECK YOUR ATTITUDE 

Of all the qualities required of a startup entrepreneur, mental 
toughness is near the top of the list. “This stuff is hard,” said Love 
Home Swap’s Wosskow. “It requires grit. The staying power matters 
more than the initial enthusiasm that comes with the idea.” 

She and our other entrepreneurs offer advice that holds true to 
the rest of life: get up early; never burn a bridge; develop a thicker 
skin; keep trying. “If you feel like every day you have tried to be 
the best you can be, that’s a reason to bounce out of bed the next 
morning,” Wosskow said. 

9 NO REGRETS 

Don’t forget that you chose to start a business - this is your dream, 
and yours to shape. Throw yourself into it so you’ll never look back 
and wonder “what if?” Huddle’s Mitchell has a test for ensuring he 
avoids regrets: how would he feel if he were hit by a bus? Other 
than squashed, that is. 

“One of the guiding principles in my life - and everyone I know 
gets very bored hearing me talk about it - is what I call the big, red 
bus,” he explained. “It’s basically about the fear of death. 

“The idea is to think about what would happen if I were to walk 
out across the street and be struck by a big, red bus. In that brief 
moment before it hits me, what would be the thing that I would 
regret not having done? 

“Instinctively, people know the right answer, but it can be buried 
under so many layers of doubt and questions that it’s sometimes 
hard to find,” he added. “Starting my own business came from one 
of those moments. I just decided one day that I was going to do this. 

It was at the height of everything going well for me in my job, but 
I knew if I were staring down the big, red bus without having gone 
for it, I would regret it. ” • 
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Turn a £49 webcam 
into a security camera 

Inexpensive webcams are an excellent way to add security to your home 
and office. Nik Rawlinson shows how-and explains the pitfalls 




I t’s not long since setting up a video 

surveillanee system involved a lot of time, 
money and mess. Time beeause it was 
eomplieated; money beeause you had to 
invest in some hefty kit; and mess beeause 
it invariably required drilling, eable-feeding 
and housing a reeording deviee. 

Not any more. Modern webeams, whieh 
are eheap, flexible and easy to install, do 
just as good a job. They often boast high 
resolutions, night-vision and - a real 
bonus - remote eontrol using simply a 
browser and a broadband eonneetion. 

In this hands-on walkthrough, we’re 
going to explain how to set up your own 
offiee or home seeurity system using a 
eheap, easily eonfigured internet protoeol 
(IP) webeam. We’ve speeified an IP eamera, 
rather than one that eonneets to a PC over 
USB, beeause IP webeams eonneet direetly 
to a router and so ean stream to the web 
when your eomputer is turned off. 

■ Candid camera 

By their nature, webeams ean reveal a lot 
about you - and anyone else they ean see. 
Before you go any further, you need to seeure 
your eamera with a robust password. 

Many manufaeturers ship their webeams 
with default login eredentials, whieh are 
often the same on all models. Unless you 
ehange them, anyone who ean determine 
what kind of eamera you’re using will also 
be able to aeeess your live stream, sinee the 
passwords are only a Google seareh away. 

In February 2015, Stephen Eekersley, 
head of enforeement for the Information 
Commissioner’s Offiee, wrote to IP eamera 
manufaeturers, impressing upon them the 
need to make their eustomers aware of the 
risk they run in setting up an IP eamera 
without ehanging the default details. 

His letter (pcpro.link/256ipcam) 
highlighted Inseeam, a site that streams live 
footage from inseeure IP eameras. Is the site 
doing anything wrong? Maybe not - it isn’t 
haeking in to anyone’s eamera, after all. Still, 
to avoid having your stream appear in its list 
of links, ehange the password through the 
eamera’s built-in eonfig pages. 



At one point, Inseeam was streaming 
more than 73,000 eameras, plus details 
of the manufaeturer, the model and the 
approximate loeation. This represented, 
in Eekersley’s words, “a major breaeh of 
privaey and data proteetion rights [that] 
was extremely eoneerning for us and many 

14 Cameras should not be 
deployed as a quick fix, but 
a proportionate response 
to a pressing problem f f 

other global data proteetion authorities”. 

He requested that the manufaeturers to 
whom the letter was sent built in prompts 
asking users to ehange the username and 
password on their deviee before it was used. 

■ Is there a better solution? 

The ICO ean impose fines of up to £500,000 
for serious breaehes of the Data Proteetion 
Aet, so it’s worth familiarising yourself with 
its guidanee. Mueh of this is eommon sense. 



sueh as keeping eameras out of ehanging 
rooms, but it’s still worth reading in full 
(pcpro.link/256cctv) . 

It’s also important to think earefully 
whether a eamera is the best solution to a 
pereeived problem. For example, might 
better seeurity lighting aehieve mueh the 
same result? Also, be eareful where you 
position any equipment: ensure you reeord 
only relevant footage and minimise 
overspill into other, private areas. 

“Surveillanee eameras should not be 
deployed as a quiek fix, but a proportionate 
response to a real and pressing problem,” 
the ICO explains. “[Before] putting in 
surveillanee eameras... you need to 
understand the problem and whether 
that is an effeetive and proportionate 
solution. Failure to do proper privaey 
impaet assessments in advanee has been 
a eommon theme in our enforeement eases.” 

As long as you’re happy with this, the 
following 12 steps are all you need to know 
to set up your own seeurity system at 
minimal eost. The proeess should take 
around two hours to eomplete. 
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Hands-on 



Setting up a webcam surveillance system in 1 2 steps 



1 We’re using a 
FoscamF18918W 
wireless webcam 
with night vision because 
it’s relatively cheap (£49 
on Amazon) and can be 
controlled through the 
browser. This means 
you can pan and tilt to 
get a better look at its 
surroundings from 
wherever you happen 
to be. A lot of rivals 
devices are similar. 

The key is to look for a 
camera that connects 
directly to your network 
by Wi-Fi or Ethernet and 
has a built-in web server. 





2 Position the camera, balancing good coverage with respect for 
others’ privacy. Avoid any bright lights between the camera and the 
target area. Keep it out the way of pets or they will activate motion 
detection. Most cameras ship with a 0.75in bracket: don’t worry if the 
only practical location for mounting this is under a worktop or shelf, 
since there’s normally a “flip” option to re-orient the image. 
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3 Open your router control panel by typing its address into a browser 
(find it by typing “ipconfig” at the Windows command prompt and 
using the address beside “Default Gateway”). Clickthrough to the 
list of devices attached to the router to find the camera’s address. Type this 
into your browser to open the camera’s web server. Change the username 
and password if necessary, then move on to the camera’s network settings. 



To access the camera remotely, we need to fix its address on the 
local network. This way, we can route requests to it directly from 
our broadband connection. Uncheck the camera’s DHCP option and 
assign it an address that’s not in use on your network. Enter the “Default 
Gateway” data from ipconfig in the gateway and DNS server boxes, plus 
the subnet mask (also from ipconfig) in the appropriate field. 




Real-time IP Camera Monitoring System 




Reboot the camera, then log in using its new IP address. In the config 
pages, look for an alarm service (possibly called “Motion Detect”). 
Check the option to activate motion detection, then decide whether 
you want it to email an image of the detected movement, upload it using FTP 
or both. We want to receive an email, so check that box, click “Submit to 
confirm”, wait for the camera to reboot and return to the config pages. 




6 Open the mail service settings and tell the camera who should receive 
the images and how it should send them. We’re going to send them to 
one person, so we’ve entered their address in the appropriate box, 
adding the sending address. We then need to add the SMTP server, SMTP 
port, username, password and security options in the boxes at the foot of 
the page to match the “from” address. 
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Setting up a webcam surveillance system in 12 steps 
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7 The easiest way to test the motion detection is to walk in front of the 
camera, then refresh your email inbox. If an email doesn’t appear and 
you’re sure the camera’s settings are correct, check your spam bin: 
that’s where ours ended up the first time we tested the system. If there’s 
nothing there, return to “Alarm service Settings” and adjust the “Motion 
Detect Sensitivity” option so that it triggers with less movement. 



8 We need to set up full remote access so we can view the live video 
online without having to wait for the motion-detect system to trigger. 
We’ll use a dynamic DNS service that our camera can update every 
time it detects its broadband IP address changing. Our camera supports 
No-lP, so we’ve signed up for a free account at noip.com and picked the 
subdomain “ovingo.ddns.net” (using your own domain is chargeable). 
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9 We need to add this host name and our No-lP credentials to the 
camera configuration, so it can log in to the account and update the 
system when it detects a change to our router’s IP address. Return 
to the webcam configuration pages, open the DDNS settings and select the 
service you’re using. Enter the username, password and host you specified 
during setup, then save the changes and wait for the camera to reboot. 



^ We’re also running a server on our network, which we want to 

III through the regular HTTP port (80). To avoid confusion 

I or any tricky internal rerouting, we’ll adjust the camera’s web 

server so it’s accessible through port 8080. To set this up, we return to 
the “Basic Network Settings” and enter 8080 in the HTTP port box, but 
leave all of the other settings, as entered in step 4, as they are. 
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^ ^ The camera now knows what to do when it receives an incoming 
I I connection, but we haven’t built the bridge between it and the 
I I router. We’ll do this by logging in to the router again, opening virtual 
servers (sometimes called port forwarding) and adding an entry to direct 
incoming connections on port 8080 to our camera’s IP address. We have 
also specified 8080 for the private port to match the settings on the camera. 



^ Now that the router knows where to send requests, when we 

I type ovingo.ddns.net into a web browser it will update to the last 

I known IP address the webcam supplied to the No-lP service, 
with “:8080” tacked on to the end. The router will spot this, reroute the 
request through the internal network to the camera and let you - or 
anyone with the password - log in and control it remotely. • 
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PRICE 32GB, £566 (£679 inc VAT) 
from apple.com/uk 

T his year, for the first time sinee 
2010, Apple didn’t update its 
flagship iPad. Exeept it did. 
Suddenly, the iPad Air 2 isn’t Apple’s 
elassiest tablet any more. It’s been 
overtaken by a more advaneed, 
bigger brother. 

The iPad Pro has just gone on sale, 
and I’ve been putting it through its 
paees for more than a week to see if it 
lives up to the hype - and priee tag. 

■ Design 

One glanee tells you this is an iPad, 
thanks to its glass front, aluminium 
rear, ehamfered-edges and all-over 
immaeulate build quality. It has an 
identieal design to the iPad Air 2 and 



iPad mini 4. The front is all display, 
surrounded by narrow bezels on the 
longer sides and wider ones at top 
and bottom. A eamera lens peeps 
out from the eentre at the top and 
the home button with Toueh ID 
eapabilities nestles at the bottom. 

Almost every other detail is the 
same as on the smaller-sereened 
Apple tablets. Power button on the 
top edge: eheek. Volume buttons 
on the right edge: eheek. Whaeking 
great Apple logo on the middle of 
the baek: eheek. On the Wi-Fi and 
eellular model, plastie stripe on 
the baek and SIM eard slot on the 
right edge: eheek and eheek. Single 
loudspeaker on bottom edge: hold on. 

The iPad Pro, uniquely in Apple’s 
iPad range, has four speakers: two 
on the top and two on the bottom 
edge. As you’d imagine, this design 
ehange really upgrades the tablet’s 
audio eapabilities. 
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There’s another differenee: on 
the left edge, three small eireles sit 
innoeuously in the middle. These form 
the Smart Conneetor, whieh attaehes 
to the Smart Keyboard or third-party 
aeeessories sueh as the Logiteeh 
Create keyboard ease. 

For all the similarities, the Pro 
has one major differenee to previous 
iPads: its size. The 12.9m display 
may not sound mueh bigger than 
the previous iPad’s 9.7m sereen, 
but it looks huge in eomparison. 

It’s mueh heavier than the iPad Air 
2, but still lighter than the first iPad, 
weighing yisg for the Wi-Fi-only 
edition, and 723g for the Wi-Fi and 4G 
model. It’s heavier than many rival 
tablets, but still feels light for its size. 

■ Display 

The 12.9m, 2,732 X 2,048 display has 
the same pixel density (264ppi) as the 
iPad Air 2. It’s a Retina display so it’s 



56 







Q@PCPR0 n facebook.com/pcpro 



pin-sharp and, as with most Apple 
displays, bright and colourful. 

As always, this is an IPS LCD 
screen, not AMOLED, so colours 
aren’t overblown or oversaturated, 
and it has the same anti-reflective 
coating as the iPad Air 2, making 
it readable even in bright light. 

What really stands out is the size 
of the screen. It’s as wide as the iPad 
Air 2 is tall, meaning there’s a lot 
more space on offer. When you’re 
working on a video-editing app, this 
gives you a good-sized video window, 
along with the editing timeline below. 
If you choose the multitasking Split 
Screen view, where you can have 
two simultaneously active 
windows side by side, 
both windows are 
substantial and usable. 

If you’re using the iPad 
Pro to consume rather than produce 
content, it’s a joy. Video playback 
is smooth and really shines on this 
display. Plus, the four speakers add 
a beefy sound that’s better than any 
previous iPad’s. The tablet reaches 
high volumes and the stereo effect 
is clearly discernible. 

Intriguingly , when you turn the 
tablet from landscape to portrait, 
the iPad switches the orientation 
of the speakers so the left channel 
continues to come from the two 
speakers on your left. 

■ Smart Keyboard 

The Smart Keyboard is one of 
two essential peripherals for the 
iPad Pro. Just as the Type Cover 
hugely improves Microsoft 
Surface tablets, the dedicated 
keyboard turns the iPad Pro into 
a successful laptop substitute. 

Tim Cook recently said that, 
although he still loves his Mac, 
when he travels he takes the 
iPad Pro as his computer. 

In some ways this keyboard 
is better than Microsoft’s Surface 
keyboard because the keys 
(which, at first glance, look like 
they may not be up to much) are 
superb to use: firm but responsive 
and comfortable, even when used 
for long periods. 

The base is solid enough for 
you to have it on your lap, too, but 
the big problem is that it can only 
prop up the iPad Pro at one angle. 

You may find this fits with your 
way of working, but there will 
almost certainly be a situation 
in which the tablet doesn’t quite 
work perfectly. 

Another issue is that, for now, 
only the US keyboard layout is 
available, although it’s still 



Reviews @ 







m 



RIGHT The Apple Pencil is slim, perfectly 
weighted and a quintessential Apple beauty 
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possible to use it as a UK layout if 
your iPad is set up that way. This 
means the £ sign is right where it 
should be, even if the physical key 
shows the # symbol. 

Other layouts will soon follow 
and Logitech’s cover is already 
available. It’s a little cheaper 
than the Apple model at £110 
and even has backlit keys, but 
isn’t as classily made. Still, it also 
covers the back of the iPad Pro, 
meaning it’s better at protecting 
your hardware. 

■ Apple Pencil 

The Pencil is Apple’s answer to 
the stylus. It’s slim, perfectly 
weighted and a quintessential 
Apple beauty: sleek, elegant and 
highly effective. 

If you’ve ever used a stylus 
with an iPad, forget everything 
you know: the Pencil is nothing 
like that experience. While using a 
stylus is a bit laggy and imprecise, 
the Pencil is fast, 
responsive and 
clean. Latency is, 
according to Apple, 
under 20ms - which 
means you don’t 
notice it at all in the 
real world. 

Unlike most 
capacitive styluses, 
it has a slender nib, 
which is firm rather 
than squashy to 
the touch. That’s 
because the tip of 
the Pencil, like some 
styluses from 
Wacom and N-trig, 



ABOVE The dedicated 
Smart Keyboard turns 
the iPad Pro into a 
laptop substitute 



“Ifyou’ve ever used 
a stylus with an iPad, 
forget everything you 
know: the Pencii is 
nothing iikethat” 
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includes sensors that recognise 
pressure. Apple hasn’t revealed how 
many pressure levels the Pencil can 
spot, but it certainly has a satisfyingly 
realistic feel to it. More than any other 
stylus I’ve used, it feels like using a 
real pencil on paper, with just the 
right amount of slide and friction. 

Tilt the Pencil on its side and you 
can even add shading as you draw. 

Several things about the Pencil 
show off Apple’s attention to detail. 
The cap, which covers the Lightning 
plug used to charge it, has a small 

metal ring and snaps to the 
top in a really satisfying way. 

Apple has also thought 
through the practicalities. 
The top slides off to reveal 
an extended Lightning 
connector. This is used to 
pair the two and charge the 
Pencil - and it doesn’t need long 
to deliver a useful amount of charge. 
In fact, Apple says that 15 seconds of 
charging will give 30 minutes of use. 

I can’t vouch for the accuracy 
of that, but it certainly seemed to have 
plenty of pep after the briefest 
of charges. And when it does run 

out of juice, it’s reassuring 
to be able to revitalise it in 
less time than 
it takes to make 
a cup of tea. 

One negative 
point here is that 
there’s no sleeve 
or cavity in the 
iPad Pro or the 
Smart Keyboard 
to store the Pencil, 
so be careful 
you don’t lose 
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are both significant improvements 
over the iPad Air 2. 

I also ran the GFXBench Manhattan 
tests, which delivered results of 33fps 
for the onscreen test and 79fps for the 
offscreen test, run at loSop. Again, 
these are seriously impressive results: 
faster than any Android or iOS tablet 
we’ve ever tested, and faster even 
than a mid-2014 MacBook Pro 13 
equipped with Intel’s integrated 
Iris Graphics 6100. 

That said, one of Apple’s guiding 
principles has always been to avoid 
statistics and instead focus on 
delivering a flawless user experience. 
And this is most certainly the 
case here. 

The other important 

indicator of performance 
is battery life, and that’s 
an area in which Apple’s 
iPads have always been 
consistently good. There’s a 
large, rich screen to service 
here and one heckuva big 
battery to power it - a 
38.sWh battery, to be 
precise. And in our video- 
rundown tests, the iPad 
Pro performed admirably, 
lasting a solid qhrs 8mins 
(in flight mode, with the 
screen set to a brightness of 
lyocd/m^) before expiring. 

■ Verdict 

The iPad Pro is a stunning 
machine. It looks fantastic 
and, once you get over 
just how big it is, the size 
becomes a benefit, with 
its immersive screen and 
giant playground of real 
estate for apps to exploit. 



ABOVE The Apple iPad 
Pro’s large Retina 
display is pin-sharp, 
bright and colourful 



“It’s faster than any iOS 
or Android tablet we’ve 
ever tested and is even 
faster than a mid-2014 
MacBook Pro 13in” 



Add Apple’s 
Smart Keyboard 
or a rival setup 
and you have 
a great laptop 
alternative, 
with a decent 
battery life and 
an unparalleled 
choice of many 
big-screen, 
touch-enabled 
apps. The Pencil 
adds a whole new 
dimension of 
usability and is 
an enjoyable 
peripheral to use. 

It’s expensive, 
though: add it 
all up and you’ re 
spending more 
than £800 for the 
full set of tablet. 
Pencil and Smart 
Keyboard, and 
you can pay even 
more top boost storage from the stock 
32GB to 128GB. But, despite this, the 
iPad Pro is not bad value at all. For 
your money, you’re getting a fast, 
capable laptop running on iOS, 
and an eye-poppingly good tablet 
with ear-tingling audio to boot. 

The iPad Pro marks another major 
inflection point: it ends the whole 
“iPads are only for consumption” 
debate. The only people who can’t 
use the iPad Pro as a creation tool 
are those who need really high-end 
performance: professional graphic 
designers and video editors - the kind 
of people for whom 16GB 
of RAM is table stakes. 

Most people don’t 
fall into that category, 
and the iPad Pro is more 
than sufficient as a creation 
tool. For some users - 
anyone who sketches or 
loves using a stylus - it’s a better 
creative tool than your average 
PG or laptop. 

Overall, it’s worth seeing if the 
iPad Pro’s size and weight suits you. 
There are other smaller, lighter and 
much cheaper iPads. But, if the large 
size appeals, the new Apple flagship 
is hard not to like. DAVID PHELAN 



LEFT The iPad Pro is 
almost as wide as the 
iPad Air is tall 



SPECIFICATIONS 

Apple A9X processor • M9 motion 
coprocessor# 32/128GB storage# 

12.9in 2,732 x 2,048 IPS display# 802.11ac 
Wi-Fi # 4G (optional) # 38.5Wh battery# 
i0S9#1yr RTB warranty# 221x7x306mm 
(WDH)#713g 



it. Moreover, at £79, it’s far from 
cheap , but if you want to make 
the most of the Pro, it’s definitely 
a purchase worth considering. 

Plenty of apps have already 
been optimised for the iPad Pro’s 
bigger screen and delicate Pencil. 
Apple’s own Notes app is a joy 
to sketch on, especially with 
the virtual ruler, which offers 
spectacular precision. 

However, the Pencil isn’t 
perfect. One of the characteristics 
of the way a real pencil works is 
its interaction with the material, 
and, in particular, the way the 
pencil drags when pushed or 
pulled across the surface. There’s 
currently no real way that Apple 
can change this, as the screen 
has to be flat and smooth, but it 
remains the best approximation 
of a pencil on paper that anyone 
has yet come up with. 



■ Performance 
and battery life 

Apple has included its most powerful 
processor yet in the iPad Pro. The A9 
chip found in the latest iPhones has 
been beefed up with an X, and the 
iPad Pro also has extra RAM. 

Whatever the specs, this is a tablet 
that feels consistently nippy and 
responsive. Even when editing video 
at 4K resolution, the iPad Pro didn’t 
slow down. Tasks from video playback 
to side-by-side email and web surfing 
were swift and easy to accomplish. 

Apple has said that it’s faster than 
many portable PGs, including a few 
MacBooks, and the benchmarks seem 
to confirm this. For example, a high 
Geekbench 3.1 single-core result of 
3,192 and a multi-core result of 5,413 



BATTERY: video playback, 9hrs Bmins 
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Dust and water 
resistant durable 
aluminium housing. 
Certified to 
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Microsoft Surface Pro 4 

The Surface Pro 4 is mostly 
an iterative improvement, 
but don’t underestimate 
how good that makes it 
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PRICE £991 (£1,189 inc VAT) from 
microsoftstore.com (inc Type Cover) 

T he Microsoft 
Surface Pro 4 
takes the tried, tested 
and rather likeable Surface 
Pro 3 form and improves almost 
every aspect of it. It’s an iteration 
over its predecessor, but don’t make 
the mistake of thinking that the 
improvements are “only” iterative. 

As Apple has proven time and again, 
constant iteration leads to products 
that end up head and shoulders above 
the competition. And that’s where 
the Surface Pro 4 is. 

In case you haven’t seen a Surface 
Pro, or you somehow missed the 
huge multimillion-dollar advertising 
campaign Microsoft has run since the 
first one launched, it’s designed to be 
the tablet that can replace a laptop. It 
runs Windows 10, so you can use the 
full gamut of Windows applications, 
and it’s based on an Intel processor - 
in our case, the latest Skylake Core 
15-630011 - although you can go up to 
an iy, or even step down to a Core m3. 

Prices run from £749 inc VAT for 
the m3 model with 4GB of RAM and 
a 128GB SSD, up to £1,799 for an 17 
with 16GB of RAM and a 512GB SSD. 
As usual, you’ll have to add on £110 
for the (pretty much essential) Type 
Cover, which means a top-of-the- 
range Surface Pro 4 won’t leave you 
much change from £2,000. Microsoft 
is truly following the Apple sales 
model with this one. 

■ Design and build quality 

This isn’t to suggest poor value for 
money: you’re getting design and 
build quality that’s at least as good 
as Apple’s here. And, although the 
design of the Surface Pro 4 doesn’t 
stray too far from that of the Surface 
Pro 3, there are tweaks Microsoft 
has made that improve it. 




BENCHMARKS 



.Apple MacBook 
Pro 13in (2015) 
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There’s still the 
same ingenious stand, 
which you can adjust to 
almost any angle, so it’s close 
to being a laptop-like experience. 
Compare this with the iPad Pro’s 
keyboard stand, with its one-size- 
fits-all approach, and you really 
appreciate Microsoft’s design skills. 

The body is the same as its 
predecessor, as are the ports: USB 3, 
DisplayPort, and a microSD slot 
hidden are under the stand. Microsoft 
hasn’t taken the opportunity to shift 
to USB Type-C, which I think is a 
shame. This means we’re also stuck 
with the weird proprietary power 
connector, rather than being able 
to charge from USB Type-C. Perhaps 
next time. 

One small design tweak that’s 
welcome, though, is the addition of 
a few magnets on the left-hand side. 
These hold the Surface Pen - which 
is included - firmly to the side of the 
device. How firmly? Firmly enough 
that, on a flat desk, I can drag the 
device along just by holding the pen 
and pulling. It’s not quite as secure as 
an internal docking slot, but it’s close. 

The biggest question mark over 
the design remains its “lappability”, 
as Microsoft has taken to calling it. 

As with the Surface Pro 3, the 4 is 
helped by the stand’s ability to tilt 
the screen to a wide range of angles. 
However, while it’s now steady, it’s 
still deeper than using a conventional 
laptop, which means people who 
have short legs are likely to find it 
less comfortable. 

Ultimately, it comes down to you. 
If you spend a lot of time using your 
current laptop on your lap (say, on 
the train) , the Surface Pro will be 
less suitable for you. If, on the other 
hand, you’re likely to use it on a table 
or desk, it will be perfectly fine. 



ABOVE We love the 
screen’s eye-popping 
brightness and 
contrast levels 
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“The Surface Pro 4 isn’t 
poor value for money: you 
are getting design and 
build quality that’s at least 
as good as Apple’s here” 



■ Type Cover 

I didn’t hate the Surface Pro 3’s Type 
Cover. I could happily type on it for 
hours, but was always pleased to get 
back to a proper keyboard. It wasn’t 
so much the size of the keys or the 
travel, but the slight flex that you 
felt when you hit it. 

The good news is that Surface 
Pro 4’s Type Cover largely fixes this. 
Microsoft has added some much 
needed rigidity to the cover - it’s 
actually hard to bend now - which 
means the keyboard doesn’t bounce 
in quite the same alarming way. The 
keys themselves are still a bit dicky, 
but it’s a nice experience, and I’d be 
happy to type on it all the time. 

The trackpad has also been 
improved. It’s now a little bigger, 
and topped with glass, with a 
much-smoother feel. It’s moved 
from the “I want a mouse now, 
please” category to “lean use this”. 

It’s helped by a few 
nice extra touches. For 
example, the function 
key now has a tiny light 
and acts as function-lock. 
The backlighting has also 
improved, although the 
keys still leak more light 
than they should. 

The Surface Pro 4 keyboard works 
with the Surface Pro 3 as well. So, if 
you have an older Pro, I’d definitely 
recommend running out and buying 
one as soon as you can. 

■ Screen 

The screen has had plenty of attention 
lavished on it. As with the Surface 
Pro 3, the Surface Pro 4 has a ten- 
point touchscreen, which is fast and 
accurate. However, the resolution 
has been upped to 2,736 x 1,824, which 
translates to a pixel density of 267ppi, 
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and this means absolutely everything 
looks super sharp and elear, even to 
old eyes like mine. 

And there’s more good nev\^s. We 
measured the brightness at 388ed/m^ 
vv^hieh is great, while eontrast hit 
1,218:1, whieh is absolutely superb. 
Likewise, eolour aeeuraey and sRGB 
gamut eoverage was diffieult to fault. 
In short, the sereen on the Surfaee 
Pro 4 is amazing. 

■ Performance 
and battery life 

Mierosoft talks about the Surfaee 
series as being “no eompromise” 
maehines, but whenever you’re 
ereating a eompaet, light deviee, 
the laws of thermodynamies mean 
that eompromises are inevitable. 

You ean make a eompaet eomputer 
fast, long-working or eool - but you 
ean’t do all three at the same time. 

The eompromises Mierosoft has 
made with the Surfaee Pro 4 are 
reasonable, and similar to those of 
the Surfaee Pro 3. It’s a little faster 
than this year’s MaeBook Air, but in 
our battery tests gave out after shrs 
4imins. Out in the real world, you’ll 




probably squeeze about seven hours 
of normal use out of it - not quite a 
full day, but elose. For the reeord, 
Mierosoft elaims a nine-hour 
battery life for video playbaek. 

Certainly, all-round performanee 
is good rather than stellar. An overall 
seore of 44 in our benehmarks is some 
way behind the latest MaeBook Pro 
13m. This kind of performanee from 
the is version makes me wonder how 
well the Core m3 option performs - 
my gut feeling is that it’s likely to 
be a disappointment. 

■ Pen upgrade 

There’s one obvious differenee to the 
pen on the Surfaee Pro 4: an all-new 
eraser on top. As with a regular peneil, 
you just flip the pen over and rub 
onsereen to erase things. As before, 
elieking on the pen top launehes 
OneNote, while double-elieking 
allows you to grab part of the sereen 
and eapture it into OneNote. New, 
however, is the ability to do a long 
press to launeh Cortana. Aeeording 
to Mierosoft, the sereen and pen are 
more sensitive too: the Surfaee Pro 4 is 
now eapable of sensing 1,024 levels of 
pressure, instead of 256 for the Pro 3. 

The shape of the pen has also 
ehanged a little: there’s now a flat 
side, allowing it to stiek more seeurely 
to the magnets on the Surfaee. 
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ABOVE Super-strong 
magnets connect the 
upgraded Pen to the 
side of the Surface 



■ Verdict 

I liked the Surfaee Pro 3 enough to 
buy one after reviewing it last year. 
The Surfaee Pro 4 is a step up, and it’s 
going to be hard stepping baek to the 
Surfaee Pro 3 again. The sereen is 
amazing, the keyboard has improved 
and the small design touehes all 
gladden the heart. 

That said, it’s not the perfeet 
maehine. I’d like to see a few more 
hours of battery life, so I ean take it 
into work without reaehing for the 
power adapter. It’s expensive, too. 
Spending £1,200 on an is -based 
maehine with 8GB of RAM and a 
256GB SSD gives pause for thought. 
It’s a lot of money to spend. 

Overall, though, Mierosoft really 
is pushing the Surfaee Pro line along 
nieely. There isn’t quite enough here 
to make me want to upgrade from 
a Surfaee Pro 3, but it’s a good, solid 
update, and it remains the hybrid that 
sets the standard. IAN BETTERIDGE 

SPECIFICATIONS 

Dual-core 2.4GHz Intel Core i5-6300U • 8GB 
RAM • 256GB SSD • 12.3in 2,736 x1, 824 IPS 
touchscreen display# Intel HD Graphics 520 
• nnicroSDslot# USB3# nnini-DisplayPort# 
5M P/8MP front/rear cameras • 802.11ac 
Wi-Fi • Bluetooth 4 • 5,087mAh Li-ion 
battery • Windows 10 Pro (64-bit) • lyr RTB 
warranty# 292x8. 5x201mm (WDH)# 786g 




free trial at www.hyperoo.net 
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Chillblast Fusion 
Krypton 

A beast ofa machine that 
will pile through games 
and demanding tasks while 
barely making a whisper 



SCORE QQQQOI 



PRICE £763 (£916 inc VAT) from 
chillblast.com 



T here’s a reason why British- 

made PCs remain popular with 
enthusiasts: our PC makers are 
always willing to push the limits, to 
build something with a bit extra. For 
evidenee, just eompare and eontrast 
the Chillblast Fusion Krypton with 
anything you ean buy from Dell, HP 
or even Alienware. Or let me save you 
some time - you won’t eome elose. 

Not everyone will love the 
Krypton’s design. One member of 
the PC Pro team said it looked like a 
shredder on steroids, while another 
loved its “spaee-age” looks. Beauty, as 
ever, is in the eye of the beholder. One 
thing I ean say with eonfidenee is that 
it’s striking: few people will walk past 
this PC without passing eomment. 

That’s espeeially true if you keep 
the Krypton in a dark room, where 
the subtle blue light behind the grille 
gives it a futuristie glow worthy of 
a Spielberg film. The illumination 
belongs to the stonkingly huge fan - 
20omm in diameter - that ensures 
the ease insides are kept eool with 
minimal noise. Amazingly, despite 
its five fans, ineluding two on the 
graphies eard alone, this maehine 
is whisper-quiet in operation. 

This peaee belies the beast within, 
with Intel’s 3.5GHz Core l5-66ooK 
overeloeked to a stable 4.4GHz. If 
you want to push it further, the Asus 
Z170M-PLUS mieroATX motherboard 
offers the wealth of features we’ve 
eome to expeet from game-foeused 
boards, with Asus’ “EZ” and Advaneed 
modes on offer depending on your 
level of knowledge. 

The Asus board offers four DDR4 
soekets, with Chillblast generously 
providing two 8GB Corsair 2,133MHz 
DDR4 DIMMs. Faetor in the 256GB 
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ABOVE There’s a good 
reason the graphics 
card is at the centre: 
it’s the heart of this PC 
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RECOMMENDED 



“And fly it did. A score of 
136 is the second fastest 
we’ve seen, a single point 
behind Chillblast’s own 
Fusion Centurion” 



BELOW All the fans 
are both large and 
quiet,just like the 
Krypton Fusion itself 



While there isn’t 
very much room to 
manoeuvre inside 
the case, upgraders 
will appreciate the 
swing-out bay that 
contains two easy- 
slide-out caddies for 
2.5m drives, and the 
way Chillblast’s 
engineers have 
pre-routedthe 
connectors so it’s just 
a matter of plugging 
them in. Two more 
5.25m bays sit empty 
at the top, with one 
external slot cut into 
the fascia for an optical 
drive. It’s super-easy to 
access these bays, too: 
the grille at the top of 
the case simply lifts off. 

Equally convenient 
are the three USB ports 
mounted on the front lip 
of the case, with a further four at the 
rear. Only one of the front ports and 
two of the rear are USB 3, which is a 
bit disappointing, but I was pleased 
to see a full-sized SD card slot and a 
microSD slot available. A mic and 
headphone socket sit there too, along 
with the power and reset buttons. 

That monster graphics card offers 
four video outputs: two DVI-I, one 
HDMI and one DisplayLink. The 
price doesn’t include a monitor to 
match the graphics card’s skills, but 
Chillblast recommends the 4K, 28m 
AOC U2868PQU monitor (an extra 
£300 at time of purchase) . Nor 

does the price include 
a keyboard and mouse, 
but Chillblast offers 
Thermaltake’s E-Sports 
Commander Gaming 
keyboard and mouse 
set as a bundle for £14. 

Is the Krypton worth 
£916? If you’re after this amount of 
gaming performance, yes. I totted up 
the prices of all the components, and 
once you factor in the cost of Windows 
and a two-year, collect-and-return 
warranty it’s something of a steal. The 
biggest expense is the graphics card 
(around £275) , so just be sure you 
want this much power before 
pressingthe Buy button. TIMDANTON 



M.2 Samsung SM951 SSD and we 
expected this system to fly through 
our benchmarks. And fly it did. 

A score of 136 is the second fastest 
we’ve seen, a single point behind 
Chillblast’s own Fusion Centurion 
(see issue 252, P64 ) . This PC will cope 
with whatever you demand of it. 

The same is true for games. The 
graphics card not only looks the part 
when gazed at adoringly through the 
windowed side of the case, it delivers 
thumping performance too. Key to 
its speed is Nvidia’s GeForce GTX 970 
chipset, which offers a staggering 
amount of power: this PC scored 
55.ifps in the demanding Heaven 
benchmark from Unigine (1,920 x 
1,080, 8x anti-aliasing, top quality 
settings) compared to 3i.5fps from the 
GeForce GTX 960-powered Yoyotech 
Warbird we reviewed last month 
(pcpro.link/alwarbird) . 

There aren’t a huge number of 
upgrade options if you want to push 
things further, though. There’s only 
room for a single-height card to fit 
into the empty PCI Express xi6 slot, 
with one of the two uninhabited PCI 
Express xi slots blocked 
by the graphics card. 

There’s much 



more room for storage 
expansion, although 
it will take even the 
most ardent video 
editor some time to fill 
the supplied 2TB hard 
disk. Two 5.25m bays 
sit empty just below 
the hard disk, with 
space for a further 
two 3.5m drives 
next to the Aerocool 
600W power supply. 



SPECIFICATIONS 

3.5GHz Intel Core I5-6600K overclocked to 
4.4GHz#16GB 2.13GHz DDR4 RAM (2x8GB)# 
MSI GeForce GTX 970 graphics card • 

256GB Samsung SM951 M.2 SSD# 2TB 
Seagate Barracuda hard disk • Chillblast 
Kube microATX case • 600W Aerocool 
Integrator PSU • 2yr C&R warranty (parts & 
labour) plus Syr RTB(labouronly)# 278x420 
X 410mm (WDH)#Windows10 Home 
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PC Specialist recommends Windows 



Windows 10 




Unleash the gamer within youv 



life— 
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VULCAN 440 

Overclocked Intel® Core^ i7-4790K 
ASUS® Maximus VII Ranger 
166B HyperX FURY RAM 
4GB NVIDIA® GeForce® GTX 980 
500GB Samsung EVO 850 SSD 
2TB Hard Drive 
Windows 10 



USE DISCOUNT CODE 



PR015 

FOR £15 OFF YOUR ORDER 




°™£ 1 , 499 * 

”VulCQD 440 wraps an array of 
high-end hardware in a sleeh, 
well-put-together package'' 

Parm Mann, Hexus.net 
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AsusC201Chromebook 

It has weak points, but the 
AsusC201 is ideal for life 
on the move thanks to 
incredible battery life 



SCORE OOOOO 



PRICE £167(£200incVAT) 
from currys.co.uk 



I f there’s one thing Asus seems 
to eare about when making 
Chromebooks sueh as the Asus 
C201, it’s battery life. You ean almost 
imagine the eompany president 
slamming his fist on the boardroom 
table when the C200 was launehed 
last year, demanding more from 
his quivering engineers: “Eleven 
hours from an Asus Chromebook, 
you pathetie layabouts? That’s 
not good enough.” 

Seen through this (fietional) 
prism, 2015 ’s updated model makes 
sense. While the Celeron inside the 
previous version was light on fuel 
eonsumption, the ARM-based 
Roekehip in this iteration is positively 
weightless. Asus elaims a staggering 
13 hours, and while my real-world 
tests suggest you’re more likely to 
get 12 - with the sereen’s brightness 
set to low - that’s still amazing. 

Espeeially when you eonsider that 
this Chromebook weighs less than 
ikg (qSog, to be preeise) . Sling it into 
a bag and it’s barely notieeable, and 
sinee you don’t need to worry about 
earrying the power supply around 
with you, it eouldn’t seore mueh 
more highly for portability. 

Eurther good news eomes if you 
need to give it an emergeney eharge: 
it went from empty to full in less than 
an hour. The bad news? Although the 
eharging port looks like miero-USB, it 
isn’t - you need Asus’ speeifie eharger, 
whieh supplies power at 12V and 2A. 

Should you deeide to take the Asus 
with you on your travels, it’s sturdy 
enough to sling into a ease. It’s a 
largely plastie affair and the sereen 
does feel vulnerable to direet hits, 
but little else ean go wrong: there’s no 
meehanieal disk, only 16GB of eMMC 
flash storage. This is upgradable 
via a mieroSD slot on the left of the 
ehassis, but Google wants you to 
store almost everything in the 
100GB of Google Drive storage that 
eomes ineluded (the subseription 
lasts for two years) . 
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Those who value style may 
feel a little self-eonseious as they 
whip this laptop out in Starbueks 
when everyone around them is 
tapping away on their MaeBooks - 
it eertainly isn’t a maehine I’d take 
into a sales meeting - but the dark 
blue lid with an updated Chrome 
logo means it looks respeetable 
enough. It’s more smart easual 
than business easual. 

The C201 won’t embarrass you 
when it eomes to speed, though. 

If you’re an Intel traditionalist, 
you have nothing to 
fear from switehing 
to ARM. I found 
it responsive in 
every situation I 
threw at it, from 
jumping around 
Word Online 
doeuments 
to viewing 
embedded 
videos on 
the BBC 
website and 
editing photos 
on Pixlr. 

Naturally, as it runs 
Chrome OS, I eouldn’t run the PC 
Pro benehmarks, but JetStream - the 
natural sueeessor to the now defunet 
SunSpider benehmark - returned 
a seore of 44. That outperformed 
my Dell XPS 13 , powered by a Core 
is proeessor, whieh seored 42. 
JetStream is a web-app-based 
benehmark, but in this ease it’s 
100% relevant beeause you’ll 
only be using web apps on the C201. 

Where it falls behind more 
luxurious maehines sueh as the XPS 13 
- and even behind rival Chromebooks 
sueh as the Toshiba Chromebook 2 - is 
the sereen. Its ii.6in diagonal holds 
1,366 X 768 pixels and it looks sharp, 
but it uses eheap TN teehnology rather 



ABOVE TheC201isa 
largely plastic affair 
and the screen feels 
vulnerable to bumps 



“The touchpad is large for a 
Chromehook and reflects 
the screen ratio, which 1 
found helpful when moving 
between Chrome tabs” 





ABOVE The C201 feels 
more smart casual 
than business casual 



LEFT Charging takes 
less than an hour via 
Asus’ proprietary 
charger 



than IPS. That means 
viewing angles are 
poor and, to my eyes, 
the sereen also looked 
slightly washed out. 

Normally, that would 
prompt howls of derision 
in the PC Pro offiee, but 
it’s important to bear in 
mind both the priee and 
the rest of the paekage. It’s 
a weak point, sure, but if all 
you want to do is browse 
the web and use apps sueh 
as Google Does, then it’s 
perfeetly fine. Movie watehers 
are likely to be disappointed. 

Likewise, the keyboard. It’s 
nothing speeial at all, with a damp feel 
to eaeh keystroke, but it’s still easy to 
reaeh high typing speeds. Plus, the 
only shrunken keys are the eursor 
keys. The only mistake I found myself 
eonsistently making was hitting the 
power button when I was looking for 
Delete. There isn’t, in faet, a Delete 
key, only Baekspaee. 

The touehpadis 
a genuine plus. It’s 
unusually large for a 
Chromebook and refleets 
the sereen ratio, whieh I 
found partieularly helpful 
when navigating between 
Chrome tabs: run three fingers along 
it from left to right and it flieks 
between the open tabs. As 
with all Chromebooks, there’s 
no left- or right-eliek button: if 
you want to right-eliek, the easiest 
way is to press Alt at the same 
time as pressing down on 
the bottom of the pad. 

There’s a huge amount 
of ehoiee if you’re looking to 
spend £200 on a laptop. Never 
mind Chromebooks sueh as the HP 
Chromebook 11, you should also 
eonsider the Windows-powered 
Toshiba Satellite C40-C and HP 
Stream 11. 

The Asus C201 Chromebook has 
earved out its own niehe, though, 
thanks to battery life and portability. 
Its sereen isn’t perfeet, nor is it the 
most luxurious laptop, but if you 
want something that you ean sling 
into a bag for a weekend and not 
worry about ehargers, it’s a great 
ehoiee. TIM DANTON 

SPECIFICATIONS 

Quad-core 1.8GHz Roekehip RK3288C 
processor* 4GB DDRS RAM*11.6in1,366x 
768 TN display# Roekehip MaliT764GPU# 
16GBeMMC# microSDslot# 802.11acWi-Fi 

• Bluetooth 4# 2x USB 2# micro-HDMI# 
lithium-polymer battery • Chrome OS • 
287x194x17.9mm (WDH) • 0.98kg 

• model number: C201PA-FD0009 
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WARNING; MORE THAN JUST A PHONE CASE 




THE SHIELDX2 REPAIR & REPLACEMENT PROMISE 

If your phone breaks whilst in your ShieldX2 case, we will repair or replace your phone!* 

Thin, sleek and transparent, you can barely tell that it is on the phone. We have cases available for new and old phones from 
all major brands. Our 1 2 month Repair or Replacement Promise combined with the shock absorbing ShieldX2 case means 
that your phone is protected from things such as: 

• Cracked screen • Water damage • Mechanical failures 



MORE THAN JUST A PHONE CASE. We have you covered!!! 




DROP IT! BANG IT! SPLASH IT! SMASH IT! 



*Terms and Conditions apply 



^ShieldXa 



shieldx2.co.uk 





Samsung Gear VR 
Innovator Edition for S6 

Currentlythe best taste of 
VR-ifyou own a Galaxy S6 
phone, why not give in to 
temptation? 



SCORE QQQQOI 



PRICE £141 (£169 inc VAT) from 
samsung.co.uk 



T his is Samsung’s second Gear VR 
headset, but don’t be fooled into 
thinking the Innovator Edition 
is some kind of follow-up - it’s pretty 
much the same, only designed to fit a 
different handset. While the original 
Gear VR would only fit the Note 4, this 
version is designed for the Samsung 
Galaxy S6 and S6 Edge. 

The Note 4 has a larger screen 
and a lower pixel density than the 
S6 and S6 Edge, which you’d think 
might make a difference. In practical 
terms, however, you’d struggle to 
tell the two apart. It remains a little 
blurry at times - you can see the 
pixels surprisingly clearly - but 
you stop noticing that very quickly. 

Other changes? You can now 
charge the phone through the 
headset, if you’re willing to be 
tethered via a cable to your laptop 
or the mains, and there’s no visor 
covering the phone at the front, but 
that’s about it. It’s still finished in 
smooth white plastic and feels like 
a well-made piece of kit. 

Unlike the Oculus Rift, the Gear 
VR headset is merely a shell for the 
Galaxy phone to fit in. All the heavy 
lifting is done by the phone - the 
Galaxy S6 or S6 Edge, in this case. 
Other phones won’t fit and won’t 
be detected. Once connected to the 
micro-USB dock in landscape mode 
and clipped into place, the phone 
chimes to let you know it’s booting 
into VRmode. 

Navigating around this brave new 
world of virtual reality is a breeze with 





the Gear VR. The menu is presented as 
floating in front of you, and a tutorial 
instantly explains how things are 
done. Looking at menu items and 
touching the pad on the side of the 
headset selects them, while swiping 
your finger along a touchpad on 
the side of the headset allows you to 
control menus, and even movement 
in the virtual-reality version 
of Temple Run. 

There’s aback 
button on the side, 
too, which will 
always bring you 
back to the main 
menu should you 
need it, and even allows 
you to see out of the phone’s 
camera, so you can tell if people are 
pulling faces at you in the real world. 

Setting up a Bluetooth gamepad 
isn’t controlled through the headset. 
This isn’t required for everything, 
but any games beyond the superficial 
require titles one. Samsung sells 
its own game controller, but any 
Bluetooth pad will suffice - in theory. 
You can connect a PlayStation 4 pad 
to the Galaxy S6, but I found it was 
prone to strange key mapping and - 
worse - it occasionally got stuck and 
I found myself spinning on the spot. 

A Nexus Bluetooth pad fixed the 
problem and opened up a host of 
meaty gaming experiences. 

The apps all come from the Oculus 
store, which is integrated with the 
headset. Samsung suggests you set 
up card details beforehand, but don’t 
get too excited: the store remains 
pretty barren. There’s a strange 
mM mix ofglorified tech demos and 

existing companies trying to find 
IHh their feet in the strange new 

world of VR (including Netflix, 
complete with a virtual living 
room in an exotic wooden 



ABOVE There is no 
visor at the front - the 
GearVR is a shell for 
your phone 




ABOVE The image 
remains quite blurry 
at times, but you soon 
stop noticing 



“Although the headset 
provides full head-tracking 
technology, there’s no 
connection with the rest 
of your body” 



cabin) . The various video demos 
are more impressive, usually used 
to promote films. Eor example, 
the Jurassic Park scene sees a 
brontosaurus coming so close you 
have to fight the flight reflex. 

The game Dreadhalls also 
impresses. As a slow-paced horror 
game, it taps into the paranoia 
of wanting to constantly 
look over your shoulder. 
The downside of the 
tech soon becomes 
apparent here, 
however: although 
the headset provides 
full head-tracking 
technology, there’s no 
connection with the rest of your 
body. This means you have to adjust 
which way you’re facing using the 
gamepad, which can lead to a strange 
disconnect between the way you’re 
physically facing and the way you’re 
looking in-game. 

But I’m nitpicking and this is, 
to an extent, just the 
growing pains of 
a completely new 
technology. While 
there aren’t any truly 
phenomenal gaming 
experiences available yet, 
the Gear VR Innovator 
Edition for S6 is a great taste of things 
to come, and it’s clearly different 
enough to be a game-changer. 

Before you buy, though, note 
that the Oculus Rift is set to arrive 
in early 2016. Still, VR is an exciting 
technology and the Gear VR is 
currently the best way to experience 
it. If you want to be at the cutting 
edge, buy one. ALAN MARTIN 

SPECIFICATIONS 

Accelerometer# gyro sensor# proximity 
sensor # 196 x 98.5 x 82.5mm (WDH) # 420g 
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MSIGE722QD 
Apache Pro 

Big, brash and powerful -a 
monster ofa gaming laptop 
at a very reasonable price 
given the specification 



PRICE £874 (£1,049 inc VAT) from 
uk.msi.com 



respectable 8GB of 
RAM (expandable to i6GB) , 
plus an Nvidia GeForce GTX 960M 
supplied with 2GB of GDDR5 memory. 
When you don’t need the power of the 
960M, Intel’s on-chip HD Graphics 
5600 GPU takes over and eases the 
burden on the battery. As for storage, 
the Apache Pro is equipped with a 
128GB SSD, plus a mechanical iTB 
hard disk. Windows 10 boots before 
you know it. 

The Apache Pro aced the gaming 
benchmarks, too. It beat the Ghillblast 
Helix 2 (pcpro.link/256chill) - a 
laptop that, on paper, should be more 
powerful. Running through BioShock 
Infinite’s benchmarking utility, the 
Apache Pro hit 8ifps at 720P in Ultra 
mode. Knock up the resolution to 
io8op and the frame rate drops, but 
it’s still playable. 

While the added grunt of the Gore 
i7-570oHQ helps MSI’s laptop get 
ahead in the games department, the 
limitation of 8GB of RAM means it falls 
short of the Helix 2 in our general-use 
tests, recording an overall score of 90 
compared to the Helix’s 96. 

Gonnectivity is great, especially 
when it comes to video. You can plug 
in two external monitors via the HDMI 
and DisplayPort outputs, and if you 
own two 4K monitors, you can output 
to both simultaneously - although 
don’t expect smooth, full-resolution 
gaming if you do. 

The Dynaudio-branded speakers 
pump out a substantial sound, but the 
chassis vibrates at higher volumes. 
Elsewhere, you have everything you’d 
expect from a high-end laptop: three 
USB 3 ports, one USB 2, dual-band 



M SI doesn’t do 

middle-of-the-road 
laptops - it makes 
brash, in-your-face laptops built 
for gaming. With the GE72 2QD 
Apache Pro, it delivers a i7in 
beast packed with powerful 
components at a modest price. 

It’s not ugly, despite its size. 

The base may be plastic, but the lid 
and keyboard surround are clad in 
brushed black aluminium. I can’t 
fathom why MSI thought it wise 
to extend the brushed-aluminium 
look to the touchpad, though. In 
reality, it’s still plastic, but lacks the 
smooth glide of normal touchpads. 
However, the fact that most keen 
gamers will opt for a dedicated 
mouse mitigates this decision. 

Once you switch it on, the Apache 
Pro has a hallucinogenic haze of 
ever-changing lights that beam out 
from beneath the keyboard. You can 
switch these off but - call me crazy - 
I rather liked them, especially the 
option to create a rainbow selection. 

As with most 17m gaming laptops, 
the GE72 is a desk hog. It measures 
419 X 280 X 29mm (WDH) and weighs 
a hefty 2.7kg, so you aren’t going to 
want to lug it around. Still, this is a 
do-it-all laptop designed to replace 
a hulking desktop, not a commuter’s 
companion. It even has a DVD writer. 

At the heart of it all is a fifth- 
generation Intel Gore i7-s70oHQ 
processor with a nominal clock speed 
of 2.7GHz, Turbo Boosting to 3.5GHz 
in times of need. Backing that up is a 



BELOW You won’t go 
short of ports on the 
Apache Pro 



SPECIFICATIONS 

Quad-core 2.7GHz (3.5GHz with Turbo Boost) 
Intel Core i7-5700HQ processor#8GB RAM 
• 128GB SSD • 1TB hard disk • DVD writer • 
17.3in 1,920x1,080 IPS display# Nvidia 
GeForce GTX 960M graphics# 802.11ac 
Wi-Fi # Bluetooth 4 # Windows 10 # lyr RTB 
warranty# 419x280x29nnnn (WDFI)# 2.7kg 



ABOVE This17in 
laptop is stylishly 
dressed in brushed 
black aluminium 



“This is a do-it-all laptop 
designed to replace a 
hulking desktop, not a 
commuter’s companion. 
It even has a DVD writer” 



8o2.iiac 
Wi-Fi, Gigabit 
Ethernet, Bluetooth 
4 and an SD slot. 

As you can imagine, 
with a 17m screen and an 17 
processor, the Apache Pro devours the 
battery. It lasted 3hrs 6mins playing 
a 720P video with the screen set to a 
brightness of l70cd/m^ and you can 
expect half that figure when you 
playgames. 

The worst aspect of the Apache 
Pro, however, is its display. While it’s 
not drastic enough to ruin games, it’s 
not pleasing on the eye. Maximum 
brightness is decent at 28lcd/m^ and 
a contrast ratio of 1,222:1 ensures that 
images pop off the screen, but colour 
accuracy is poor. MSI’s IPS panel gives 
many colours a blue cast, 
although it does bundle 
an app that lets you tweak 
the display. 

None of that will 
matter if you plug the 
laptop into an external 
display, of course, and as 
soon as you boot up Fallout 4 or run 
through the plains of Eorzea in Final 
Fantasy XIV, you’ll stop caring about 
its shortcomings and remember that 
you’ve got a great gaming laptop at a 
bargain price. VAUGHN HIGHFIELD 



BATTERY: video playback, 3hrs Gmins 
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Samsung Galaxy 
TabS29.7in 

The Tab S2 delivers quality 
in all the areas that matter 
-it's the best-value large 
Android tablet around 



SCORE QQQQQI 



PRICE 32GB black version, £228 (£274 
inc VAT) from simplyelectronics.net 



T here are eertain things that 
you’re guaranteed to get with 
the 9. yin Samsung Galaxy Tab 
S2. The first is quality. It’s elear from 
the moment you piek it up that this is 
a premium tablet, with no hint of flex 
and a stylish, understated design. The 
seeond is speed. Inside sits an oeta- 
eore proeessor and 3GB of RAM, whieh 
eombine to give sliek performanee in 
pretty mueh everything you do. And 
the third is a magnifieent 9.7m display. 

Even more impressive is that 
Samsung delivers all this in a tablet 
only 5.6mm thiek. It’s easy to let a 
stat like that wash over you, so let me 
emphasise the point: it means there’s 
barely imm of metal above or below 
the headphone soeket (whieh sits at 
the bottom of the deviee) . In a world 
where we’ve eome to expeet truly 
remarkable engineering as a matter 
of eourse, it’s, well, truly remarkable. 

Naturally, the S2 is light too. At 
389g, it’s 10% lighter than the 437g 
Apple iPad Air 2. Just as importantly, 
the Galaxy Tab S2 feels well balaneed 
in the hand, whieh is rather important 
if you’re going to wateh films with it. 

However, Samsung’s designers 
need to have a rethink here. When 
watehing video, my right hand’s 
instinetive position meant my 
little finger eovered one of the 
speakers while my thumb all too 
easily brushed the baek button. This 
isn’t disastrous, but it meant I had to 
position my hand in a eertain way. 

■ Design and software 

I deseribed the Tab S2 as understated, 
whieh eould be seen as a baekhanded 
eompliment. Others might eall the 
gold version a little dull and prefer the 
white or blaek versions, but it’s 
eertainly the eolour I’d opt for if all 
priees are equal. That said, the blaek 
version tends to be signifieantly 
eheaper, as the gold version only 
appears to be available from a handful 
of retailers, sueh as John Lewis. 

I initially liked the faet that 
Samsung is selling a keyboard eover to 
go with the S2. This eleverly elips into 
















the two depressible buttons fitted into 
the Tab’s rear. However, in the UK at 
least, it’s expensive: in the US, you ean 
get it direet from Samsung for $150; in 
the UK, you must go to a third-party 
retailer sueh as Mobile Fun, where it 
eosts a eough-indueing £150. 

This is a shame, espeeially when 
Samsung puts produetivity at the 
forefront of the Tab S2. It preloads 
Mierosoft Word, Exeel, PowerPoint 
and OneNote, and that makes perfeet 
sense with a large 4:3 sereen. When 
paired with the right keyboard, this 
is a maehine that you ean aetually 
do things with. 

As ever, Samsung ean’t help but 
add its own TouehWiz software layer 
over Android 5.0.2 (Lollipop) , but the 
end result is easy to get to grips with. 

I still prefer vanilla Android, but 
TouehWiz isn’t overly invasive. 

■ Screen quality 

I’ve already nailed my feelings to the 
mast regarding the Tab Sa’s sereen: 
it’s one of the best out there. Let me 
qualify that to an extent, though, as in 
its default setting (Adaptive display) , 
some might find its vibrant eolours 
a little too eye-popping. Naturalists 
will prefer the Basie mode, but, to my 
eyes, it turns everything a little drab. 

That said, to get the best aeeuraey, 
you should switeh to Basie. In this 
mode, it eovered 100% of the Adobe 
sRGB gamut in our tests, and as it uses 
Super AMOLED teehnology, eontrast 
is perfeet. Naturally, it’s darned erisp 
too: that’s what happens when you 
paek 2,048 X 1,536 pixels into a 9.7m 
sereen. That resolution translates into 
264ppi - exaetly the same as the iPad 
Air 2. 

■ Performance 

The internals of the Samsung Galaxy 
Tab S2 9.7in are identieal to its Sin 
sibling, the eunningly titled Samsung 



Galaxy Tab S2 Sin, so it should be no 
surprise that the two perform almost 
identieally in benehmarks. 

For example, it seored 1,268 in 
the single-eore Geekbeneh 3 test and 
4,295 in the multi-eore test - within 
a pereent or two of its brother. While 
that put the Tab S2 Sin in the upper 
eehelons of eompaet tablets, it’s a 
more mixed result in relation to larger 
rivals. The iPad Air 2 seored 1,683 
(33% faster) and 4,078 (5% slower), 
for example. 

Its gaming benehmark seores were 
less impressive. I put it through its 
paees in GFXBeneh 3.1 and found 
it stumbled eompared to the best 
tablets, typieally rendering half the 
frames per seeond of the iPad Air 2 
or the Nexus 9. 

But, frankly, you ean 
get lost in benehmarks. 
What really matters 
is that this is a fast 
performer in all the areas 
that matter. It’s still more 
than eapable of handling 
demanding games sueh 
as Hearthstone, and should power 
through web browsing, most games 
and whatever else you throw at it for 
years to eome. 

■ Battery life 

I was, at first, a little fearful to see that 
Samsung had opted for a 5,87omAh 
battery, signifieantly smaller than 
the Apple iPad Air 2’s 7,34omAh. In 
praetiee, though, it delivers: it lasted 
i2hrs 9mins in our video-rundown 
test, an hour and a half longer than 
the iPad Air 2. (Note: we’ve ehanged 
the brightness that the battery test is 
run at, so results in other reviews may 




ABOVE The display 
is one of the best 
out available 



“In a world where we’ve 
come to expect truly 
remarkable engineering 
as a matter of course, it’s, 
well, truly remarkable” 
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not be directly comparable - however, 
we did retest the iPad Air 2.) 

This is credit to the efficiency of 
the processor, which will switch to 
the lower-power 1.3GHz cores when it 
can afford to. If you’re playing games, 
then expect much worse stamina. 
Likewise, pumping the screen up 
to its full 359cd/m^ brightness will 
drag life down. 

I was also pleased to see little 
drop-off overnight. Traditionally 
a strength of iPads, the Tab S2 9.7m 
lasted a full week of light use between 
charges, with less than 1% lost while 
I was sleeping each night. 



“You can add up to 128GB 
of additional storage via the 
microSD slot, so opting for 
the 32GB model won’t be a 
decision you later regret” 



■ Value for money 

Samsung initially suggested that the 
32GB version of the Tab S2 9.7m was 
going to sell for £399, the same as the 
iPad Air 2, so it’s interesting to see 
that the price has already dropped 
to below £280 in a number of shops. 
At the same time, we’re seeing the 
Nexus 9 drop to sub-£200 levels. 

However, I’d still say the 9.7m 
has the edge on value for money. It 
feels and looks significantly superior, 
there’s 32GB of storage to the Nexus 
9’s 16GB, and the screen is that much 
bigger and better. If you can buy the 
Tab S2 9.7in for less than £280 (as we 
could at the time of going to press, 
but prices do bounce around), the 
word bargain creeps to mind. 

That’s especially true when 
you consider you can add up to 
128GB of additional storage via 
the microSD slot, so opting for 
the 32GB model now won’t be 
a decision you later regret. 

■ Verdict 

The Tab S2 9.7m isn’t a perfect 
tablet: gaming performance 
could be better, while a lack of 
accessories compared to the 
iPad 2 Air holds it back. Gome 
on Samsung UK, make that 
keyboard cheaper! 

However, Samsung hasn’t 
compromised in the areas that 
matter. As I did right at the 
start. I’ll come back to that 
screen and the build quality. 

Factor in the price, and the 
Galaxy Tab S2 9.7m becomes 
PC Pro’s top choice for larger 
Android tablets. TIM DANTON 

SPECIFICATIONS 

Octa-core1.9GHz/1.3GHzSamsung 
Exynos Octa 5433 processor • 3GB 
RAM • 32GB storage • microSD slot 

• 9.7in 2,048x1,536Super AMOLED 
display# 2.1 MP/8MP front/rear 
cameras# dual-band 802.11ac Wi-Ei 

# Bluetooth 4.1 # 5,870mAh Li-ion 
battery # Android 5.0.2 # lyr RTB 
warranty# 169x5. 6x237mm 
(WDH)#389g 



BELOW The S2 has a 
stylish, understated 
design without a 
hint of flex 
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Motorola Moto 
360 ( 2015 ) 

A much better smartwatch 
than lastyear’s Moto 360, 
with a longer battery life 
and more elegant design 



SCORE QQQQOI 



PRICE £191 (£229 inc VAT) 
from motorola.co.uk 



A s updates go, there ean’t have 
been one as sorely needed as 
this. The first Motorola Moto 
360 was among the most attraetive 
smartwatehes on the market, but it 
suffered from poor battery life and 
sluggish performanee. 

The seeond-gen Moto 360 fixes 
both those problems by replaeing the 
ageing 45nm Ti OMAP 3 proeessor of 
the original with a 1.2GHz quad-eore 
Qualeomm Snapdragon 400. it’s a 
more effieient unit and that shows 
in the wateh’s stamina. Even though 
the new wateh is smaller and has 
a low-eapaeity 300mAh battery, 
it eomfortably made it to the end 
of every day of my tests, with 
room to spare. 

With the sereen set to off, exeept 
for when 1 raised my wrist to eheek 
notifieations, it lasted a solid two 
days, and the larger 46mm Moto 360 
ought to deliver even better stamina 
thanks to its 400mAh battery. 

Nor is the Moto 360 Colleetion, 
as Motorola dubs its wateh offering, 
restrieted to just these two wateh 
sizes. There’s a “designed for women” 
model with a 42mm housing and a 
narrower 16mm wristband, plus a 
fitness-foeused model - the Moto 360 
Sport - that has an embedded GPS so 
you ean traek your runs without 
having your phone, and a silieone 
rubber housing and strap. 

Signifieantly, Motorola has gone 
big on eustomisation, too. Buy a Moto 
360 via the Moto Maker website and 
you’ll be able to set the size and strap 
type, the eolour of the wateh body 
and bezel independently from one 
another, and even add a “miero 
knurl” texture to the front bezel for 
extra bling. 

Motorola elaims there are more 
than 300 possible eombinations and, 
unlike the Apple Wateh, going for a 
metal strap won’t leave you bankrupt: 
ehoosing stainless steel only adds £30 
to the priee. Better still, ehanging 
straps is now easier than before. 
Motorola has added a small quiek- 
release tab to the straps’ spring bars 





(the bits that attaeh the strap to the 
wateh body) , whieh allow you to ehop 
and ehange as the mood takes you. 

1 was sent the smallest model, 
eomplete with slim strap and the 
smaller 42mm body, and apart from 
the disturbing flesh-tone leather 
wristband, 1 rather liked it. The 
smaller housing is the perfeet size 
for my relatively slim wrists, and 
1 suspeet that it will be for many 
people, male or female. Motorola 
has got its design spot on this time. 

Elsewhere, there are few ehanges 
from last year’s model. The wateh still 
has a PPG heart-rate monitor and 
ean’t do eontinuous monitoring. 
Instead, it’s set up to earry out spot 
eheeks throughout the day and report 
baek via the wateh’s aeeompanying 
Moto Body Heart Aetivity app. 

The 360 stieks with a baeklit IPS 
panel rather than an AMOLED, 
but there’s nothing wrong with 
its brightness levels, eolours or 
sharpness. It’s topped with Gorilla 
Glass 3, whieh remained pristine on 
my review sample, and the whole 
shebang is weatherproofed to the 
1P67 standard. 



SPECIFICATIONS 

Quad-core 1.2GHz Qualcomm 
Snapdragon 400 processor* 
512MB RAM • 4GB storage • 1.37in 
360x325 IPS display# Bluetooth 4 
• 802.11g Wi-Fi# SOOmAh battery# PPG 
heart-rate monitor# accelerometer# 
gyroscope # Android Wear OS # lyr RTB 
warranty#42x11.4x42mm(WDFI) 



ABOVE The Moto 360 
sticks with a backlit 
IPS panel, instead of 
an AMOLED display 



“Buy via the Moto Maker 
website and you’ll be able 
to set the size, strap type 
and the colour of the watch 
body and bezel” 



BELOW Thesmaller 
housing is the perfect 
size for those with 
relatively slim wrists 



pixel density of the sereen varies 
depending on the model you ehoose. 
The smaller 42mm wateh has a 
slightly sharper display (at 360 x 325 
and 263ppi) than the 46mm model 
(at 360 X 330 and 233ppi) , but 
that’s not a huge differenee 
and you’ll struggle to tell the 
differenee between the two 
at normal viewing distanees. 

The 360 also retains that most 
useful of smartwateh features: 
induetive wireless eharging. It 
supports the Qi standard, so not 
only ean you eharge the wateh on 
the bundled eradle, but also any 
other wireless-eharging plate that 
supports the same standard. You 
ean even use one of Ikea’s wireless- 
eharging bedside tables. 

As for software, you still get the 
Motorola Moto Body apps, whieh 
reeord your heart rate, steps and 
ealories, plus there’s an expanded 
seleetion of Motorola wateh faees, 
with three new ones added this time 
around. And, of eourse, it all runs on 
Android Wear, whieh eontinues to 
improve and mature. 

Android Wear’s Google Now- 
based, voiee-driven UI suits the 
smartwateh eoneept, with only one 
niggle: Google hasn’t nailed the way 
apps present and bundle together 
notifieations. While the Google apps 
work perfeetly , presenting lists of 
individual notifieations 
that ean be expanded and 
read in full at a tap, the 
experienee beeomes 
ineonsistent onee 
you step outside 
those boundaries to 
third-party apps. 

Slaek and Outlook, two apps 
I use heavily every day, are examples 
of this, bundling up multiple 
notifieations into hard-to-read lists 
on single notifieation eards that 
ean’t be expanded or read fully. 

Still, there isn’t mueh that 
Motorola ean do about that, and 
what it has done with the Moto 
360 ’s hardware is to be applauded. 
The seeond-gen Moto 360 is a mueh 
more attraetive, refined and praetieal 
smartwateh than last year’s model. 
The Huawei Wateh (opposite) 
wins out for its AMOLED display 
and styling, but the Moto 2 is an 
exeellent and highly eustomisable 

alternative. JONATHAN BRAY 



Motorola has also 
kept the light sensor 
inplaee, whieh 
impinges on the 
wateh’s elegant 
lines. Embedded 
inasmallblaek 
segment at the 
bottom of the 
wateh faee, this 
ensures you don’t 
have to adjust the 
brightness 
manually. 

Note that the 
resolution and 



70 




Q@pcpro facebook.com/pcpro 



Reviews @ 



Huawei Watch 

It’s attractive, packed 
with features and the 
best Android Wear 
watch you can buy 



SCORE QQQQQI 



PRICE £241 (£289 inc VAT) 
from huawei.com/uk 





L et me beat around no bushes: 
this is the best Android Wateh 
around, bar none. What lifts 
it above the rest isn’t some major 
breakthrough - battery life, speed, 
an ultra-sleek design - but a eolleetion 
of little details that edge it above 
the eompetition. 

Take its looks. Compared to other 
Android smartwatehes, the Huawei 
Wateh has a slimmer bezel, thinner 
body and - the aspeet so diffieult to 
translate into spees and eomparatives 
- it exudes style and sophistieation. 

Just like rivals sueh as the Apple 
Wateh and the seeond-gen Motorola 
Moto 360 (see opposite), the Huawei 
Wateh is available in a number of 
different “styles”. These range in 
priee from a base of £289 ine VAT 
for the Classie with a standard blaek 
leather strap, up to £389 for the 
Aetive version with a blaek-plated 
stainless steel link strap. There’s 
even a rose-gold version of the wateh. 

There’s no teehnieal differenee 
between the Aetive and Classie 
versions, eolour aside, and whiehever 
one you go for, it looks wonderful. I 
was sent the basie Classie with blaek 
leather strap, but even this eheapest 
version looks stunning, and what’s 
more, it’s extremely eomfortable 
to wear. 

It’s the display that steals the 
show here, however. It measures 
1.4m aeross and, with a 400 x 400 
resolution, delivers the highest pixel 
density (at 286ppi) you’ll see on any 
smartwateh. Most other Android 
deviees have 320 x 320 sereens. 

Praetieally speaking, the 
differenee isn’t huge, but it is 
possible to tell the differenee 
if you look elosely, and it’s 
the details that eount. It’s 
only a shame so many of 
Huawei’ s 40 preloaded 
wateh faees fail to take 
full advantage of this 
glorious sereen, and are 
either eheesy or obviously 
eomputer-generated. 

Still, the sereen’s aboon 
for wateh-faee addiets and 
anyone who likes to ereate 



their own faees via apps sueh as 
WatehMaker and Faeer. And sinee 
the teehnology used in the sereen 
is AMOLED, it makes a big impaet, 
with inky blaek and vibrant eolours 
the order of the day. 

It will look good for a long time to 
eome, too. The super-tough sapphire 
erystal glass sereen is more often 
found on boutique, high-end Swiss 
watehes eosting many more times 
the priee. 

Inside, things are eonsiderably less 
exeiting. A 1.2GHz Snapdragon 400 
provides the power, just like almost 
every other Android Wear deviee 
eurrently on sale. Then there’s an 
equally predietable 512MB of RAM 
and 4GB of storage. 

It eonneets to your phone via 
Bluetooth 4, has a heart-rate monitor 
and six-axis motion sensor for fitness 
traeking, while eharging is taken eare 
of by a magnetie, elip-on puek. This 
gets the wateh from zero to 100% 
in just over an hour. There’s also 
a barometer, whieh is used by the 
Huawei aetivity- 
traeking app to gauge 
how many stairs 
you’ve walked up 
and down in a day. 



ABOVE A super-bright 
AMOLED display 
separates the Huawei 
Watch from its rivals 
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“The super-tough sapphire 
crystal glass screen is more 
often found on houtique, 
high-end Swiss watches 
at many times the price” 



BELOW The watch 
charges via this 
magnetic puck, going 
from zero to full in 
just over an hour 



When it eomes to responsiveness, 
it’s smooth most of the time, with 
the odd stutter and hieeup. It’s no 
different to any other Android Wear 
deviee in this respeet, and the 
stutters eertainly don’t get in 
the way of usability. 

Battery life is surprisingly 
good. Despite a eomparatively 
small 30omAh power paek - 
the same as the smaller Moto 
360 opposite - it lasted almost 
two days, with the Always-on 
sereen option aetivated and 
the brightness set to maximum 
during the day and minimum 
during the evening. I still found 
myself eharging the wateh most 
nights, just for peaee of mind, but 
it will get you through two working 
days if you forget. 

As for software, it sports the latest 
version of Android Wear, and this 
works as well as it does on any other 
Google-based smartwateh (for a full 
review of Android Wear, visit pcpro. 
link/256wear). The only differenee 
here is that Huawei supplements the 
standard install with its own set of 
wateh faees, plus a set of apps for 
fitness, aetivity traeking and heart- 
rate monitoring. These look very 
attraetive, but the only out of 
the ordinary feature eompared to 
other Android watehes is Huawei’s 
stair-traeking funetion. 

The one thing that might give you 
eause for eoneern is the priee. The 
Huawei Wateh is more expensive than 
any other Android Wear smartwateh. 
It’s prieier than the seeond-gen Moto 
360 and LG Wateh Urbane, and its 
base model is only £10 eheaper than 
the equivalent Apple 
Wateh. At least the 
premium models aren’t 
as expensive as 
Apple’s finest. 

If you have an iPhone, 
the best smartwateh to 
own remains the Apple 
Wateh. It does everything and more 
than the Huawei Wateh, and isn’t 
mueh more expensive (at least, the 
eheapest Sport model isn’t). 

If your predileetion is for an 
Android smartphone, on the other 
hand, this is the best you ean buy 
now. From its erisp, vibrant AMOLED 
display to its sapphire erystal glass 
top, and its slimline body to its 
high-end looks, it nails every aspeet 
of the formula. JONATHAN BRAY 



SPECIFICATIONS 

Quad-core 1.2GHz Qualcomm Snapdragon 
400 processor • 512MB RAM • 4GB storage 
• 1.4in 400x400 AMOLED display# 
Bluetooth 4.1 • SOOmAh battery# PPG 
heart-rate monitor# accelerometer# 
gyroscope # Android Wear OS # lyr RTB 
warranty# 42x11. 3x42mm (WDH) 
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Mobile apps 



Magpie 



SCORE OOOOO 



PRICE £3.99 



A pps that save web pages for 
later reading are common. 
There’s Instapaper and Pocket, 
both of which are cross-platform. And 
there are also built-in versions, such 
as the Reading List apps in Windows 
10, iOS and OS X. But there isn’t 
anything that does a similar job 
just for video. 

That’s where Magpie 
comes in. It works on 
iOS (both iPhone and 
iPad are supported) 
and OS X, and it has 
a tvOS app so it’ll also 
work on the latest Apple 
TV. Whenever you’re 
watching a video in 
Safari (or any other app 
that supports the Share 
menu) , you can use the 
Extensions menu to save 
it to Magpie. If it’s hosted 
on YouTube or Vimeo, 
you can watch it in 



Magpie’s native player, which does 
smart things such as preserving the 
place you’ve got to in a video across 
platforms. If the video isn’t hosted 
on either of these platforms, it saves 
a bookmark to the whole web page, 
meaning that you can revisit the 
page later. 

What it doesn’t do is save the video 
for offline viewing, so don’t expect to 
be able to pack your Wi-Fi-only iPad 
with YouTube videos to keep the kids 
amused on a long car journey. This 
makes it much less like Instapaper 
or Pocket, both of which save text 
articles for reading offline. It’s 
also worth noting that the OS X 
application will cost you additional 



“It’s certainly nice to 
start watching a video on 
the iPad and then move to 
Apple TV, picking it up at 
the exact same point” 



BELOW If the video is 
hosted on YouTube or 
Vimeo, you can watch 
it on Magpie’s player 




money, so if you want to save from 
the Mac for later viewing on your 
iOS device, you’ll have to invest 
more. There’s also no free 
bookmarklet to let you save 
just from Safari. 

In use. Magpie works 
exactly as promised. It’s 
certainly nice to start 
watching a video on 
the iPad and then move 
to Apple TV, picking it up 
at the exact same point. 
However, because Apple has chosen 
not to build browsing capabilities 
into Apple TV, this only works for 
YouTube and Vimeo videos. 

At present. Magpie is a promising 
application that’s not quite a must- 
have for your devices, unless you 
watch a lot of YouTube videos and 
like to be able to bounce between 
platforms. It would be good to see 
the list of video providers that the 
player supports increased, and if 
Magpie could also offer offline 
viewing by caching the video 
locally, it would be a highly 
recommended product. At the 
moment, though. Magpie is 
useful for a handful of people, 
but probably not a product 
most users should invest in. 
lANBETTERIDGE 



DSCO 



SCORE QQQQQI 



PRICE Free 



T his app from VSCO lets you make GIFs, 
add simple filters and share via VSCO and 
your social network of choice. Point the 
camera, hold down the screen and you’ll record 
a looping clip of up to 2 . 5 seconds. After you’ve 
published, the GIF will be saved on your camera 
roll both as a GIF and an MP4 video. 

In practice, it works a bit like a cross between 
Vine and Snapchat - with a simple user interface 
that lets you hit the ground running. The app’s 
minimalist design can sometimes be confusing, 
but there’s something charming about jittery 
GIFs that keeps them popular on the internet, 
and this app is a useful tool for making your 
own. THOMAS MCMULLAN 




ABOVE This simple 
app is a great of 
making, somewhat 
jittery, GIFs 



TunnelBearVPN 



SCORE QQQQQI 



PRICE Free for 500MB/mth; unlimited, £4.99/mth 

mw 



S ome VPN apps can be confusing. Very 
confusing. Some VPN apps can be buggy. 
Very buggy. Well, luckily this one is simple 
to understand and it works well. Very well. 
Bravo, TunnelBear. 

TunnelBear VPN comes with a free tier 
that grants you access 500MB of data per month. 
That means you can download and watch the 
equivalent of an hour’s worth of BBG iPlayer 
video on your Android device before your 
credit runs out. Luckily, the paid version 
of the app isn’t too steep: unlimited use 
for any five computer, smartphone or tablet 
devices will cost you a reasonable £4-99 
per month. DAVID COURT 
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ABOVE TunnelBear 
VPN is very easy 
to understand and 
works well 
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Writer 



SCORE QQQQQI 



PRICE £3.99 



M arkdown text editors are 
scattered across the App 
Store, but editors that work 
well with iOS 9, iPad, iPhone and iPad 
Pro are much rarer beasts. iWriter is 
currently probably the only one - and, 
thankfully, it’s also exceedingly good. 

iWriter has many similar features 
to competitors such as Byword and 
Ulysses. There’s a keyboard with an 
additional layer of buttons that let 
you drop in links, bullet points and 
images. Images are automatically 
uploaded to Dropbox, CloudApp 
or Droplr, and files are synced to 



Dropbox or iCloud.You can even 
choose to have different folders of 
documents on different services, 
if you prefer. 

There’s a one-tap preview mode, 
which displays your fully formatted 
document, while a swipe to the left 
brings up a built-in web browser, 
so you don’t have to use iOS 9’s 
split-screen view. 

Twitter addicts will appreciate 
the option to include hashtags in 
docs. The file browser will list all the 
hashtags used across your documents, 
letting you jump to any document 
including that term. You can create 
to-dos within a document and export 
all of them to Reminders, which is 
incredibly useful for anyone taking 
notes in a meeting. 

The killer feature for iWriter is 
its automation capabilities. Unlike 
competitors such as Editorial, which 
uses Python as a way of building 





ABOVE The IWriter 
app makes it easy to 
automate tasks such 
as posting to Medium 




LEFT The keyboard 
allows you to drop 
in links, bullet points, 
hashtags and pictures 



extensions, iWriter uses JavaScript. 
This has pros and cons. Obviously, 
JavaScript is extremely well known, 
with a broad developer base. On the 
other hand, it’s not as powerful as 
Python. For example, it can’t access 
the native Twitter features in iOS, 
which is possible with Python. 

That said, it’s still capable of doing 
amazing things. Check out the iWriter 
Actions directory and you’ll find 
Actions that automate complex tasks 
such as posting to Medium, sending 
to Pastebin, as well as simpler stuff 
such as finding and replacing text. 

The drawback of Actions is that 
there’s no easy way to access them. 

All Actions live under a single modal 
pop-up, and you can’t add them to a 
quick-access option on the keyboard. 
This means they’re less useful for jobs 
you’re likely to perform frequently. 

iWriter is a well-thought-out and 
powerful text editor, which will only 
get more powerful as users expand 
its capabilities with Actions. It’s not 
perfect, but if you want a text editor 
that makes the most of iOS 9, it’s your 
best choice. IAN BETTERIDGE 



The Pickle Index 



SCORE QQQQQI 



PRICE £3.99 




E qual parts pickle-based cookbook and 
absurd interactive novel. The Pickle 
Index is a strange, mysterious tale of 
a circus troupe on a journey to rescue its 
imprisoned ringleader. Each day you’ll be 
encouraged to amp up your “Citizenship 
Quotient” by reading and uploading pickle- 
based recipes, and, in doing so, you’ll 
stumble through a memorable tale of 
fermentation and totalitarian regimes. 

The Pickle Index is not an ebook, it’s not 
a game and it’s not a social network, but 
it takes strands from all of the above and 
weaves them into an unforgettable oddball 
caper. THOMAS MCMULLAN 




ABOVE The Pickle 
Index covers both 
recipes and tales of 
totalitarian regimes 




GeogleTranslate 



SCORE QQQQQI 



PRICE Free 

mw 



C hances are that you won’t be able to learn 
every word of every foreign language 
when you travel, and that’s where Google 
Translate comes in. At first, this may seem 
overkill - everyone knows you can get stiff 
and stilted direct translations online, so why 
the need for an app? 

Simply because the Google Translate app 
throws in a bit of magic to the mix: point the 
camera at text, and you’ll get the translation 
right there in front of you on your screen, with 
no need for fiddly typing and inevitable typos. 
Sure, the translations aren’t flawless, but it’s 
enough to tell if the dish you’re about to order 
will trigger your seafood allergy. ALAN MARTIN 









Thanh you vety 
miicli. 




ABOVE Theapp’s 
translations aren’t 
flawless, but are good 
enough for basic tasks 
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BT, Sky.TalkTalk and Virgin routers vs the rest 



You don't have to putQp wilh slow WihFi and a 
lack of features from your ISP-supplied router. 
We test eight that can do a betterjbh 
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W ith fibre broadband finally becoming mainstream in the UK, and cable 
reaching more customers than ever, there’s a huge amount of choice 
when it comes to picking a broadband supplier. However, the equipment 
supplied by your ISP isn’t always able to give you the best wireless 
speeds, or even a stable connection throughout your home or office. 

ISPs typically stick with the same bundled routers for years at a time, so they’re 
quickly surpassed by third-party models from other manufacturers. This is 
particularly true of wireless speeds: the Soa.iiac market has matured rapidly in 
the past year, moving from AC1300 - 40oMbits/sec on 2.4GHz and 867Mbits/sec 
on 5GHz - to AC1900, AC2350 or even AC3200, which promises 6ooMbits/sec on 
2.4GHz and 2,6ooMbits/sec on 5GHz. If you’re still using the router supplied by 
your ISP, you could be seriously limiting your maximum wireless performance. 

Signal strength also varies wildly between routers, with most ISP-supplied 
models lacking external antennae: replacing it could eliminate Wi-Fi dead spots 
and extend the range of your wireless network, without you having to install 
powerline adapters or wireiess extenders. 

Finally, your ISP-supplied router is most likely a barebones device, without 
many extra features. With the right model, your replacement router could also 
double as a basic NAS drive, printer server or multimedia hub for streaming video 
content to a smart TV or PC. 

It’s not just a case of swapping one box for another, though: how you upgrade 
will depend on your ISP and what equipment you’re currently using. This Labs 
focuses on the four major UK ISPs and explains how to make the switch from the 
basic supplied router to a more capable model. 



Contents 




BT Home Hub 5 


78 


Sky Hub 2 


80 


TalkTalkHG635 Super 




Router 


82 


Virgin Media Super 




Hub2ac 


84 


Netgear NighthawkX4S 


86 


Synology RTISOOac 


87 


ASUSRT-AC3200 


88 


D-LinkDIR-890L 


88 


DrayT ek Vigor 2860ac 


89 


LinksysWRT1900ACS 


89 


TP-LinkArcherC2600 


90 


ZyXEL Armor Z1 


90 


Buyer’s guide 


76 


Feature table 


76 


Test results 


92 


How we test 


93 


View from the Labs 


93 



75 



1. Parts and labour, UK mainland, unless otherwise stated. 2. Router reliability/overall rating in reader-voted PC Pro Excellence Awards 2015. 
Where N/A, companies didn't receive enough feedback to be rated. See issue 254, p34. 






Purchase information 
Price (inc VAT) 

Supplier 

Dimensions (WDH) 

Service & support 
Warranty^ 

Manufacturer reliability/overall score ^ 

Core specifications 

Main internet connection type 

Concurrent dual-band 

Maximum rated link speed, 802.11ac 

Maximum rated link speed, 802.11n 

MIMO stream configuration, 802.11ac 

MIMO stream configuration, 802.11n 

LAN ports 

USB/eSATA ports 

Beamforming 

256-QAM on 2.4GHz 

On-router security & parental controls 
Security types 

Web content filtering 
URL whitelisting 
URL blacklisting 

Schedule-restricted internet access 

WPS button/router PIN 

Other 

IPv6 support 

Wireless repeater functions 
Power switch 
User-configurable QoS 

Media server 
Torrent server 
Guest network 
Android/iOS app 
Automatic firmware updates 



BT Home Hub 5 


Sky Hub 2 


TalkTalkHG635 
Super Router 


Virgin Super 1 

Hub2ac 1 


1 Asus RT-AC3200 


D-Link D1R-890L 








[★I*rIArIArIAr] 


















Free with broadband 


Free with broadband 


Free with broadband 


Free with broadband 


£171 (£230) 


£208 (£250) 


bt.com/broadband 


sky.com/broadband 


talktalk.co.uk 


virginmedia.com 


currys.co.uk 


dabs.com 


236x31 x116mm 


53 X 141x140mm 


184x55x147mm 


69x195x215mm 


290 x188 x58mm 


373 x 241x157mm 














lyr RTB 


lyr RTB 


lyr RTB 


Lifetime 


2yrRTB 


2yrRTB 


75%/77% 


N/A 


N/A 


76%/79% 


86%/ 87% 


N/A 
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Router only 


Router only 
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X 
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1,300Mbits/sec 
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300 Mbits/sec 


144M bits/sec 


450M bits/sec 
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600M bits/sec 


600Mbits/sec 


3x3 
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3x3 


3x3 


3x3 


3x3 


3x3 


2x2 


3x3 
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4 X Gigabit Ethernet 


4x10/100 Ethernet 
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4 X Gigabit Ethernet 


4 X Gigabit Ethernet 


USB 2 


X 


USB 2 


X 


USB 3; USB 2 
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Buyer's guide: cheesing a wireiess router 



The type of internet connection you 
have will dictate which replacement 
router is right for you. It will also 
dictate whether you can ditch your 
ISP-provided model altogether, or 
whether you'll have to use it side 
by side with the new one. 

ADSL customers have the widest 
choice, since ADSL is the most widely 
supported connection among router 
manufacturers. As long as you have 



access to your ISP login details, you 
should be able to swap out one box 
for another- cutting down on cable 
clutter and freeing up a power socket. 

Not all third-party routers have 
the necessary VDSL modems for 
fibre broadband connections. If you 
buy a router that doesn’t, you’ll need 
to use your ISP-supplied modem 
alongside it. However, VDSL support 
is gradually growing, so with the right 



router you’ll be able to completely 
replace your existing kit. 

Cable connections are the least 
supported by third-party routers, 
which means you’ll almost certainly 
need to use your existing box in 
tandem with any new model you buy. 

With the exception of the Sky 
Hub 2, all the routers in this Labs 
support 802.11ac. This is undoubtedly 
fasterthan 802.11n, but the numbers 



manufacturers use to sell their 
compatible routers can be a little 
misleading. An AC1900 router 
doesn’t actually deliver a link rate 
of 1,900Mbits/sec; that number 
is in fact the sum of the maximum 
rated speeds over 802.11n and 
802.11ac combined. 

These numbers are also related 
to the number of spatial streams 
and the channel width your devices 
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LABS WINNER 


RECOMMENDED 






DrayTek Vigor 2860ac 


LinksysWRT1900ACS 


Netgear Nighthawk 
X4S 


Synology RT1900ac 


TP-Link Archer C2600 


ZyXEL Armor Z1 















£208 (£250) 


£191 (£230) 


£225 (£270) 


£96 (£115) 


£137 (£165) 


£137(£165) 


dabs.com 


amazon.co.uk 


broadbandbuyer.co.uk 


synology.com/uk 


pcworld.co.uk 


dabs.com 


165x241 x44mm 


121 X 75 X 26mm 


285 x185 x50mm 


206x160x66mm 


264x198x37mm 


297 x201x71mm 



lyrRTB 


lyrRTB 
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USB 3; SD card reader 
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are capable of transmitting and 
receiving. A 1x1 configuration 
means one antenna supporting one 
data stream: 2x2 is two antennas 
supporting two data streams. 

You can guess 3x3 and 4x4. 

In practice, a laptop with a 
2x2 setup would only be able to 
connectto an AC1900 connection 
at867Mbits/sec-you’dneeda 
3x3-stream device to get the full 



1,300Mbits/sec. Support for 
multiple antennae and data 
streams is known as multiple-input, 
multiple-output technology and 
given the shorthand MIMO. 

Even in ideal circumstances, you 
won’t see file-transfer rates reach 
your router’s theoretical maximum 
Wi-Fi speeds, thanks to network 
protocols, bottlenecks and other 
overheads. However, with the right 



kit, you should be able to approach 
performance similar to that of a 
wired Gigabit Ethernet connection. 
It’s worth noting that using multiple 
devices at the same time will split 
the available bandwidth, unless you 
use a Wave 2 router with Multi-User 
MIMO(MU-MIMO). 

Remember, also, that upgrading 
your router won’t guarantee the 
fastest possible wireless speeds: 



you’ll also need to invest in additional 
network kit for your PC or laptop if 
they don’t support 802.11ac. 

That said, even if you don’t own 
compatible kit, an 802.11ac router 
can still improve the reliability of 
your802.11n network. Implicit or 
universal beamforming can eliminate 
dead spots and speed up your 
connection in areas that were 
previously slow. 
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BT Home Hub 5 

Excellent 802.11ac speeds, but the Home Hub 5 lacks features 



SCORE QQQQQI 



PRICE Free from bt.com/broadband 



B T’s Home Hub is now in its fifth 
iteration - and finally delivering 
the kind of spee we’d expeet 
from the UK’s leading ISP: not only 
i,30oMbits/see over Soa.iiae, but a 
3x3 internal antenna setup. 

It’s supplied free with new BT 
Infinity and Plusnet fibre broadband 
paekages, but is also available for 
existing eustomers to buy separately 
through BT’s online store. 

With both a WAN port, for use 
with an external modem, and a DSL/ 
VDSL port for a direet fibre or ADSL2+ 
eonneetion, the Home Hub 5 is well 
suited to multiple eonneetion types. 
With no way to put it into a pure 
modem mode, though, you ean’t pair 
it with a third-party router. In faet, 
whenever the Home Hub deteets it’s 
not eonneeted to the internet, every 
new wired and wireless deviee you 
eonneet to it will be presented with 
a pop-up troubleshooting sereen. 

We expeet the four Gigabit 
Ethernet ports ineluded here, but 
a USB port is not guaranteed in an 
ISP-supplied router. Sadly, it’s not 
very flexible: it refuses to reeognise 
FATi6-partitioned flash drives, for 
example. The eontroller is restrieted 
to USB 2 speeds, too, whieh made file 
transfers erawl to a meagre 4.9MB/see 
- the slowest result in this month’s 




separated through BT’s spartan 
web interfaee. 

Aside from ehanging 
wireless settings, enabling 
dynamie DNS and altering 
basie port-forwarding 
settings, not mueh is 
available for tweaking. 
There are no user- 
eonfigurable QoS settings, 
for example. BT provides 
network-level parental 
eontrols for those who want 
them, but the router itself 
is restrieted to deviee- 
speeifie seheduling. 

There are some positives 
to the Home Hub 5, however. 

BT’s Smart Wireless funetion 
switehes wireless ehannels 
automatieally when it deteets 
interferenee. This is fairly eommon 
among ISP-supplied routers, but 
it does an exeellent job, ensuring 
8o2.iiae wireless speeds remain high 
when lots of other wireless deviees 
are present in a room. 

In faet, performanee in general 
was impressive for an ISP-supplied 
model. Up elose, we saw file-transfer 
speeds reaeh by.sMB/see over 
8o2.iiae using a 3x3 stream Wi-Fi 
adapter. This dropped to i7.3MB/see 
on a 2x2 stream 802. iin deviee, but 
that matehes both Virgin’s Super Hub 
2ae and the TalkTalk Super Router. 



Labs. There’s also no way 
to assign aeeess permissions, 
meaning anyone on the network will 
be able to open files on a eonneeted 
flash drive. You ean at least share a 
printer over the network by plugging 
it into the USB port. 

The WPS and reset buttons are 
within easy reaeh on the top of the 
router, and it’s fairly eompaet, with 
no external antennae. The inevitable 
downside of this is there’s no way to 
fine-tune the spread of your network. 

By default, the 2.4GHz and 5GHz 
wireless bands share the same SSID, 
whieh ean make it diffieult to work 
out to whieh frequeney your deviees 
are eonneeted. It also eauses problems 
with eertain media streamers and 
Internet of Things equipment. 
Thankfully, the two ean be easily 



ABOVE BTsHome 
Hub 5 is one of the 
best ISP-supplied 
routers 



Get the most from your Homo Hub 5 



If you decide to stick with the Home Hub 5, there are ways to make it less 
frustrating to use. All of the tips mentioned here use the web interface, 
which is available on http://1 92.1 68.1. 254 by default. You’ll need to enter 
a password to change any settings; unless you’ve changed it, you’ll find the 
password written on a pull-out card on the back of the router. 

Smart Setup is the primary source of irritation. The interface that appears 
every time you connect a new wireless device to the router is largely useless 
and can stop certain devices from connecting to the internet. Go to Advanced 
Settings | Home Network | Smart Setup, then change Enable Smart Setup to 
No and click Apply, to make it disappear for good. 

The Home Hub defaults to a single, unified, wireless SSID, which causes 
problems with devices such as Google’s Chromecast. Giving each band its 
own SSID is simple: click Advanced Settings, then 5GHz Wireless, and tick 
Noon the option that says “Sync with 2.4GHz”. Lastly, rename the 5GHz SSID 
in the field below. 

Not every ISP-supplied router has a USB port, but the Home Hub does. 

Plug aflash drive into it and it will automatically be shared across your 
network. If it doesn’t appear, type W192.168.1.254 into a Windows Run 
command, or smb://192.168.1.254 into an Apple Finder window, using the 
Apple+ K keyboard shortcut. You’ll need to eject the disk safely when you 



8T Home Hub 5 




sniaft selu^j 

iftwiT ET Homt Huh Includes a 5nnart Setup wizard to Kelp you set up now ctevfees when they. arc first connettid. 
Enabla Smart Setup; [j ^ Pto 

Apply Cancel 



want to remove it; go to Advanced Settings | Home Network | Devices, click 
the link that mentions your USB stick and click Safely Disconnect. 

Finally, while you can’t completely switch off the activity LEDs if you find 
them distracting, you can lower the brightness. Go to Settings | Hub Lights, 
change the brightness to Low and click Apply. 
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The Home Hub 5 is also eapable at 
long range, albeit not at the same 
level as most third-party models. File 
transfer speeds fell to as.sMB/see over 
8o2.iiae, and to lo.sMB/see on 5GHz 
802.1m using a 2X2-stream iPad mini. 

If you don’t have any 8o2.iiae 
hard^vare, however, the Home Hub 5 
isn’t sueh a great performer. Even 
with a 3x3 stream adapter installed 
in our PC, at elose range it eould only 
manage y.yMB/see file transfers, 
although a 2X2-stream iPad mini 
fared better on the 2.4GHz frequeney 
band, transferring at ii.8MB/see. 

Things were worse over long range. 
Speeds of 2.6MB/see on the 2.4GHz 
band were the worst of all the routers 
in this month’s Labs. 

In spite of this setbaek, the Home 
Hub 5 still offers impressive 8o2.iiae 
performanee for an ISP-supplied 
router. As sueh, there are only really 
two reasons to eonsider replaeing it: 
to improve the range for 2.4GHz 
deviees or to gain extra features. 

If you have an older Home Hub 
with a separate Openreaeh modem, 
upgrading to this model would give 
you a large speed boost and eut down 
on eable elutter next to your telephone 
soeket. At £130, it’s eheaper than 
many of the third-party models on 
test this month, and the setup proeess 
is easier for BT eustomers if they stiek 
to BT hardware. 



ABOVE Only basic 
settings can be 
tweaked using the 
web interface 



BELOW Four Gigabit 
Ethernet ports is 
standard; a USB port 
is less common for an 
ISP-supported router 




How to switch to another router 



BT Home Hub 5 
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TCP/IP 








Broadband networic [P adidro^: 


Not available 








hlot available 
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Not avallat^e 






SecbrtctafT ONSr! 


NOE available 












Qicinert 


To tjaePi IP Ebe BT erpaabsiip Li^errarnE amo passwwd, 

click 'Reset username' button. 


Reset usemama 



Switching out a BT Home Hub for a third-party VDSL router isn’t as difficult as it 
can be with other ISP-provided routers, but if you aren't careful you’ll cut access 
to certain BT TV channels. Make sure that any replacement router supports IPv6 
multicast streams: without this feature, you might find BT Sport no longer works 
on your TV set-top box. 

Once you’ve found a suitable router, however, swapping it out is as easy as 
recording your BT username and password, which can be found via the Home Hub 5’s 
web interface. Type 
http://192.168.1.254 
into your browser and 
click Advanced 
Settings. Enterthe 
password, which can 
be found on the card 
slotted into the back 
ofthe router (unless 
you’ve changed it), 
and click Broadband. 

Your broadband 
username should 
be displayed in the 
first box, with your 
password below it; to 
reveal it, click “Show 
characters”. Write 
down both, then 
disconnectyour 
Home Hub and wire 
up its replacement. 

With the new router switched on, enter its web interface and look for the WAN 
settings page. If it asks for a connection type, set it to PPPoE, then enter your BT 
username and passwords in the relevant boxes. You may also need to set your VLAN 
ID manually: for BT Infinity it should be 101. Click Save/Apply, then reboot your router. 
When it comes back online, you should be connected to the internet. 

You’ll then need to make sure IPv6 multicast is enabled, as this isn’t switched on 
by default on all routers. Typically, this can be found under Advanced Network Settings 
and is usually a checkbox. Make sure it’s ticked, hit Apply and reboot your router. You 
should then be able to access IPTV channels again. 
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SkyHub2 

Lack of 802.11ac support makes the Hub the least attractive of the ISP-supplied routers 



SCORE QQQQQI 



PRICE Free from sky.com/broadband 



I f there’s one area where Sky’s 
Hub 2 seores highly, it’s 
eonvenienee. It supports VDSL 
and ADSL eonneetions and, thanks 
to an integrated modem, you won’t 
need a seeond box plugged into the 
master phone soeket. It’s also one of 
the only ISP-supplied routers with 
an internal power supply; the mains 
eable might only be a metre long, but 
it ends in a standard “figure of 8” 
eonneetor, so it ean easily be 
swapped out for a longer one. 

The Hub 2’s best feature is 
arguably its ability to eonfigure to 
your Openreaeh VDSL eonneetion 
when you first set it up, saving you 
the hassle of arranging a visit from 
an Openreaeh engineer just to switeh 
you on at the nearest fibre eabinet. 
Other ISPs eharge for this serviee, so 
it eould also work out eheaper than 
opting for a different supplier. When 
you plug the Hub 2 in, an additional 
LED on the front of the unit indieates 
whether your Sky set-top box is 
eonneeted to the internet - no extra 
diagnosties are required. 

The Hub 2 also has an intelligent 
power-saving mode, automatieally 
switehing to a low-power state when 
no wired or wireless deviees are 
aetively using the eonneetion. Typieal 
power draw with the eonneetion in 
use was around 5W, but this fell to 




ABOVE The Hub 2’s 
ageing hardware 
severely restricts 
performance 



Sky Hub, with the same wireless 
antenna array restrieting it to 
2.4GHz, single-band, 2X2-stream 
Wi-Fi networks. This is shoeking, 
sinee all the other major UK ISPs 
have upgraded their bundled 
routers to dual-band or even 
8o2.iiae Wi-Fi. Amazingly for 
a modern router, there’s also 
no IPv6 support. 

It’s a similar story with regard 
to wired eonneetivity. The four 
Ethernet ports operate at 10/100 
Ethernet, rather than Gigabit 
speeds. Should fibre broadband 
speeds inerease beyond the eurrent 
maximum of ybMbits/see during the 
life of the router, there would be no 
way to use all that bandwidth with 
this hardware. There’s no USB port, 
either, so you ean’t share external 
storage or a printer over the network. 

Unsurprisingly, the Hub 2 
was one of the slowest routers 
on test this month: third-party 
models earved out a speed advantage 
of almost sevenfold, thanks to faster 
wireless support. Sky’s router 
eouldn’t even impress in terms 
of 802. iin speeds, due to the absenee 
of a 5GHz band. At elose range, 
it eould only manage a pitiful 
ii.6MB/see. Things improved 
eompared to the opposition at long 
range, but not enough to matter. 



3.5W with the power-saving mode 
engaged. It’s a meagre saving, but 
one that eould add up over time - 
espeeially eompared to some of the 
other routers on test this month, 
whieh ean draw upwards of 12W 
while in use. 

Unfortunately, this is the extent 
of the Hub 2’s positive traits. It’s 
largely unehanged from the original 



Summary Status 



Get the most from your Hub 2 

There’s no escaping the fact that the latest Sky 
Hub is the runt of the pack when it comes to 
ISP-supplied routers. However, if you don't plan 
on swapping it out for a different model anytime 
soon, there are a few things you can do to make 
it slightly better in day-to-day use. 

You’ll need to log in to the web interface 
to do so, but the default admin username and 
password aren’t written on the router itself. 

Unless you’ve changed them manually, you can 
get access using “admin” as the username and 
“sky” as the password. 

The chief complaint among Sky Hub owners 
concerns whether the automatic wireless channel 
selection is working correctly. This is enabled 
by default, and while you can force the Hub 2 to 
use a specific channel, there’s no tool in the web 
interface to help you work out which channel is the least congested. Instead, 
you need to use a third-party program and scan for network clashes yourself. 



nf i/nin-.hrT3,Tsitiwirl wirRipss n?nvcfk 



riMlEXK cnliTKictifld U^YiOl' harru nBi-niirk 



One of the best is InSSIDer: version 4 costs 
$20 (£13) to download, but version 3 is now 

I free. Once you’ve downloaded and installed it 
on a PC with a wireless network card, run it, 
double-checking that your wireless NIC is listed 
in the top-right corner. Click Start and wait for 
the list of networks to be populated. Even if there 
are networks with hidden SSID names, they will 
be displayed as a MAC address. 

With all the nearby networks listed, look 
at the Channel column. You need to find a 
number between 1 and 11, the Sky Hub’s available 
channels, that no other networks are using. 
Once you have one, log in to the Sky Hub, click 
Wireless at the top of the page, then click on 
the Channel dropdown. Enter your new channel 
and hit Save. Wireless devices will lose their 
connection while the change goes into effect, but they’ll reconnect 
automatically, since the SSID name and password haven’t changed. 
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It’s a shame speed is such a 
problem, since the Hub 2 has a 
surprisingly comprehensive web 
interface, at least in terms of web 
security and content filtering. While 
other ISPs force you to use network- 
level restrictions, supplying routers 
that lack the settings to set up 
controls yourself, here you can block 
sites by keyword or domain name. 
This can be applied on a schedule 
basis or across the local network, 
with one trusted IP address allowed 
unfiltered access. Inbound and 
outbound firewall rules can be 
created with a few clicks, and a 
DMZ is available if required. There’s 
even dynamic DNS support, which is 
unusual among ISP-supplied routers 

Wireless settings are the 
exception, but this shouldn’t 
come as a surprise, considering 
it’s a single-band router. Network 
security is reasonably well covered, 
with WPA encryption, and you 
can toggle whether or not 
to broadcast the SSID name, 
but there aren’t many more 
settings you can tweak. The 
SSID broadcast channel can 
be changed manually, but 
doing so didn’t result in any 
meaningful performance 
boost over the default 
automatic mode. 

With ageing hardware 
that severely restricts wired 
and wireless performance, 
the Sky Hub 2 is a real 
disappointment. If customers 
weren’t given it for free it 
would be a travesty, and even 
then it doesn’t compare well 
to other ISP-supplied routers. 

While there are a few useful 
software tweaks, and it’s very 
power-efficient, we strongly 
recommend switching to 
a different router. 



ABOVE The web 
interface allows 
users to block sites 
by domain name 
and keyword 



BELOW The Ethernet 
ports operate at 
10/100 Ethernet, 
rather than Gigabit 



How to switch to another router 




Sky doesn’t make it easy for customers to replace the Hub 2 with a third-party 
router- in fact, doing so when you’re on a fibre broadband package is actually in 
breach of the contract’s terms and conditions. If you need technical support, Sky 
won’t give it to you while you’re using a different router. 

That said, switching is possible. Your third-party VDSL modem-router must be 
MER-compatible (MER stands for MAC encryption router, and Sky uses it specifically 
to restrict third-party routers) and support VDSL option #61 (ClientID field); otherwise, 
you’ll need a BT Openreach VDSL modem. 

T 0 make the switch, you need to establish your Sky username and password. 
Unfortunately, these aren’t the same as your My Sky or other login details. Thanks, 

Sky. Wireshark (wireshark.org) is a free program that can help: once you’ve 
downloaded and installed it, run the program and rebootyour router. 

Hit Start Capture in Wireshark and let it run for a minute or two, until you see 
DHCP packets being captured. Enter “udp port = =67” into the filter at the top of the 
screen and hit Apply. Click on any of the discovered DHCP packets, then click on the 
“+’’ box next to Bootstrap Protocol to expand the options. Scroll through this list until 
you see “Option 61: 

Client identifier”. 

Right-click it, select 
Copy, then Bytes, 
then Printable Text 
Only. Open Notepad 
and paste. This 
should leave you 
with a username 
and password that 
looks something 
likeXXXXXXX® 
skydsl|123abc.Save 
this for reference 
when setting up 
your new router. 

Ifyou’re using an 

Openreach modem, now is the time to plug it in and connect it to one of your new 
router’s LAN ports. If you aren’t, plug the VDSL cable into the relevant port on your 
new router and switch it on. You’ll then need to log in to your new router and add your 
Sky login and password in the WAN section, typically under “Special Requirements 
from ISP”. Look for “Manual client ID” or a similar phrase; this is where to put your 
Sky details. Click Save/Apply, then reboot the router. All being well, you should now 
be connected. 

ADSL customers don’t really have it any easier. While you could use the Sky Hub 
in bridge mode, you would be speed-limited by its lOOMbits/sec Ethernet connections, 
so it makes more sense to replace it with an ADSL modem router. You’ll still need to 
follow the instructions above to get your Sky username and password, but you’ll need 
to enter them slightly differently in your replacement router. Once it’s set up and 
you’ve logged in to the web interface, look for the WAN Settings page. Enter your 
username and password in the relevant boxes, change encapsulation method to 
PPPoA, change VPI to 0, change VCI to 38 and set Multiplexing to VC (if the option 
is available). After applying your new settings and rebooting your router, you 
should regain internet access. 
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TalkTalk HG635 Super Router 

Better performance than you might expect, but features are lacking 



SCORE QQQQQI 



PRICE Free from talktalk.co.uk 



D espite its grandiose name, the 
TalkTalk Super Router looks 
anything but. Don’t let that 
fool you, though, beeause the ISP has 
partnered with Huawei to bring its 
eustomers a well-equipped produet, 
eomplete with a ehoiee of Gigabit 
WAN or VDSL eonneetions for either 
of TalkTalk’s broadband serviees. 

This means you won’t need a separate 
Openreaeh modem to get online. 
You’ll still need to wait for an 
Openreaeh engineer to switeh you 
over at the eabinet if you haven’t had 
fibre broadband before, but if you 
order your paekage online TalkTalk 
will waive the £50 installation fee. 

There are four Gigabit Ethernet 
ports, whieh will ensure any wired 
deviees get the most from your 
internet eonneetion. The USB port 
is a useful inelusion, allowing you 
to share external storage aeross a 
network, but the eontroller only 
operates at USB 2 speeds. This hobbles 
transfer rates: a top speed of only 
loMB/see is disappointing and pales 
in eomparison to other routers. Both 
DLNA and SMB media shares are 
supported, at least, and you ean also 
use the USB port to share a printer 
aeross the network. 

With a 3x3 MIMO antenna 
eonfiguration and beamforming, the 
Super Router ean deliver maximum 




link speeds of up to i,30oMbits/see 
over 8o2.iiae and qsoMbits/see over 
802. iin. Annoyingly, however, it 
broadeasts its 2.4GHz and 5GHz 
frequeneies under the same SSID by 
default, meaning it ean be diffieult 
to tell if your deviees are making the 
most of the 5GHz band. You ean 
ehange this in the router’s web 
interfaee, but you ean’t have different 
passwords for eaeh SSID. There are no 
guest networks, either, whieh ean be 
frustrating if you need to keep part of 
your network seeure from visitors. 

With the wireless frequeneies split 
into two SSIDs, the Super Router 



ABOVE The Super 
Router isn’t a looker, 
but it’s well equipped 



produeed exeellent speeds. At 
elose range, yy.sMB/see over 
8o2.iiae was faster than both 
Virgin’s Super Hub 2ae and 
BT’s Home Hub 5, and 17.1MB/ 
see over 802. iin on the 5GHz 
band is essentially the best 
speed possible from a 2x2 
stream deviee. Performanee over 
802. iiae was eonsistent over 
long range, with a fantastie 
32.sMB/see trouneing all the 
other ISP-supplied routers and 
even eomparing favourably to 
prieey third-party models. The 
same ean’t be said of 802. iin on 
the 5GHz band, with file transfers 
dropping to 8.4MB/see - the poorest 
result in this Labs. 

Like many ISPs, TalkTalk wants 
its eustomers to use a network-level 
eontent-bloeking system - in this 
ease, HomeSafe. This eheeks ineoming 
traffie for malware, bloeks aeeess 
to websites based on eategories, and 
restriets aeeess to soeial networks and 
games at speeifie times. You ean also 
bloek speeifie website URLs, but the 
setup and eonfiguration is all done 
through the TalkTalk web page, 
rather than on the router itself, and 
the bloeks apply to everyone using the 
eonneetion, not just speeifie deviees. 

The Super Router has its own set 
of parental eontrols, whieh ean be 




One thing that might encourage you to hold on to your Super Router, rather 
than replace it, is the comparatively high 802 . 11 ac speeds; on paper, it’s faster 
than all the other ISP-supplied models in this month’s Labs. If you want to 
explore its additional features, you’ll need to log in to the web interface by 
pointing a browserto http://192.168.1.1. The default username and 
password are both “admin". 

By default, the Super Router is set to pick the best wireless channel based 
on interference from other devices. It doesn’t always get it right, however, so 
it can be better to assign a specific channel manually. After logging in, select 
Home Network from the menu bar at the top, then Wireless Settings on the 
left of the screen. Open Advanced Settings, then click on the dropdown arrow 
next to the channel. Select a new channel and click Save at the bottom of the 
page. Any connected wireless devices will lose their connection, but they 
should reconnect automatically, since the SSID name and password won’t 
have changed. 

Sharing external storage on the network is a little more complicated than 
plug and play. You’ll need to create a username and password before you can 
access a flash drive or external hard disk through Windows using SAMBA. 

Log in to the router, click Share at the top of the screen and make sure the 




box next to Enable SAM BA is ticked. Then click on User Settings | Add a User. 
Type in a username and password, decide whether to give the account read 
and write access or read only, then click Save. You can then map a network 
drive in Windows using the default address //192.168.1.1/. 
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applied on a schedule and to specific 
devices, but it’s only available 
through the URL http://192.168. 1.1/ 
html/advance.html#parent_control- 
there’s no ^vay to access it normally 
through the web interface. 

This is a shame, since the rest of 
the web UI is sensibly laid out and 
perfectly functional. The homescreen 
includes a network map for checking 
which devices are connected across 
wired, wireless and USB, with more 
advanced features hidden in separate 
menus. Dynamic DNS (DDNS) is 
welcome, and not guaranteed in an 
ISP-supplied router. You also get a 
demilitarized zone (DMZ) and the 
usual selection of port-forwarding/ 
mapping options. Unfortunately, 
making any changes can take a while - 
the interface is slow to refresh and 
must do so after every change. 

TalkTalk’s router is among the 
fastest ISP-supplied models available 
over 8o2.iiac, both at close and long 
range. The web interface is user- 
friendly, but it lacks many of the 
features that advanced users rely 
on, including guest networks and 
a convoluted bridge mode. Available 
for nothing to all new users, it’s an 
excellent starter router that’s miles 
better than previous TalkTalk 
models. Existing users can upgrade 
for free, too, in exchange for signing 
a new 18-month contract, making 
it fantastic value. The only reasons 
to consider upgrading to a different 
router is to get faster performance 
on the 2.4GHz band at long range, 
or if the meagre set of software 
features don’t suit your needs. 



ABOVE The web UI 
includes a network 
map for checking 
connected devices 



BELOW Users 
can choose from 
Gigabit WAN or 
VDSL connections 




How to switch to another router 
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Like Sky, TalkTalk supplies both fibre-to-the-cabinet and ADSL broadband. The service 
you subscribe to will limit which routers you can use to replace the Super Router. If you 
have a TalkTalk YouView box, you'll need to make sure the new model supports IGMP 
proxy and IGMP snooping or you’ll lose access to certain IPTV channels. 

Switching is straightforward if you're on an ADSL package: you need only your 
TalkTalk username and password. Your username is almost always your telephone 
number followed by@talktalk.net, and if you can’t rememberyour password you can 
call 0870 087 5562 from your TalkTalk land line to get a reminder. 

Once you’ve plugged in your new router, log in to the web interface and lookfor the 
WAN settings page. Add your username and password to the relevant boxes and make 
sure Encapsulation is set to PPP over ATM (PPPoA) using VC-MUX. Other settings you 
might need to change include VPI: 0, VCI: 38 and MTU: 1432. Hit Save/Apply and reboot 
your router. When it 
comes back online, you 
should be connected. 

VDSL customers 
don’t need a username 
or password: these 
are provided on the 
network end and 
can be discovered 
automatically by 
your new router. 

PlugtheVDSLcable 
into the matching port 
on your router and 
power it on. Log in via 
the web interface and find the WAN settings page. You’ll need to make sure the 
encapsulation mode is set to PPP over Ethernet (PPPoE), and you must change VLAN 
MUX ID to 101. The MTU must also be set to 1492. With those changes made, click 
Save/Apply and reboot the router. When it restarts, you should be reconnected to 
the internet. 

If you’ve bought a router without a VDSL modem, you’ll need to put the Super 
Router into bridge mode and use it simultaneously with its replacement. Unfortunately, 
it’s not as simple as ticking a box in the Super Router web interface: you must log in, 
click on Internet at the top of the screen and then Internet Connection on the left-hand 
side. Click on New WAN Connection, then click Edit on the new entry that appears. 

On the next screen, call the new connection “Bridge mode” to avoid confusion, 
change Access Type to PTM Uplink and Connection Type to Bridged. Tick the box Enable 
VLAN and enter 101 as your VLAN ID. In the box below it, marked 802.1p, enter 2. Click 
Save, then plug the Super Router into your new router. 

Log in to your new router and look for the WAN Settings page. Change the 
connection type to DHCP/Automatic IP and reboot. It should now work correctly in 
bridge mode. You may also want to switch off Wi-Fi on the TalkTalk router to avoid 
creating Wi-Fi congestion for the replacement model. 
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Virgin Media 
Super Hub 2ac 

Better performance than previous models, 
but still very restrictive in terms of features 




SCORE QQQQOI 



PRICE Freefromvirginmedia.com 



T he third-generation Super Hub 
router is Virgin’s fastest yet: 
it finally gains Soa.iiae Wi-Fi, 
giving it signifieantly improved 
Avireless speeds eompared with the 
previous model, whieh made do 
with dual-band 2.4GHz and 5GHz 
frequeneies over 802. iin. With three 
5GHz antennae, it has theoretieal 
maximum link speeds of i,30oMbits/ 
see over 8o2.iiae, although it makes 
do with two 2.4GHz antennae. 

The Super Hub 2ae is provided 
free of charge to all new Virgin Media 
cable broadband customers, but it 
isn’t available as an optional upgrade 
to existing customers - the only 
choice for owners of the original 
Super Hub is to pay £50 for the 
Super Hub 2. 

As is standard with all Virgin Media 
hardware, you don’t actually own the 
router: it remains the property of 
Virgin throughout its lifetime, which 
means you can’t sell it on - although, 
considering it’s hard-coded with your 
account details before it arrives at 
your home, it’s not much use to 



anyone else anyway. At least you get 
peace of mind, as the company would 
have to replace it should it fail. 

The Super Hub 2ac looks virtually 
identical to the old model, which is 
unsurprising, considering they’re 
both Netgear- manufactured routers. 
There are still four Gigabit Ethernet 
ports as well as the cable connection, 
which should ensure wired devices 
get the most out of your broadband 
package. However, it’s otherwise 
lacking when it comes to connectivity, 
with no support for external storage 
devices. This was true of previous 
models, too, but it’s now one of 
only a few ISP- supplied routers 
without a USB port. 

The Super Hub 2ac creates a 
separate wireless SSID for each 
frequency band; the default SSIDs 
and passwords are written on a 
sticker on the bottom of the router. 
This is also where you’ll find the 
default web interface address and 
password, as well as the WPS pin. 

To save time when setting up new 
devices, press the WPS button on 
the front of the router. 

Little has changed on the 
software front: the web interface 
looks almost identical to that of 




ABOVE Unlike many 
ISP-supplied routers, 
the Super Hub doesn’t 
have a USB port 



the previous Super Hub. Wireless 
channels are assigned automatically, 
but the router can’t detect sources 
of interference and can’t change 
channels on the fly. You can set them 
manually if you prefer, but there’s no 
channel scanner to help you identify 
the clearest channels. The Advanced 
Settings screen is disappointingly 



GetthemostfromyourSuperHub 2ac 

If you followed the advice in the boxout 
on the opposite page, butyou’ve changed 
your mind and want to switch the Super Hub 
back from modem mode to hub mode, there 
are two options. The first is a pinhole reset, 
but this will also erase any custom settings 
you had on the router before you made the 
switch originally, including wireless SSIDs 
and passwords, forwarded ports and 
DHCP-reserved IP addresses. 

If you want to keep these settings, you’ll 
need to log in to the router using the new IP 
address 192.168.100.1. You’ll need to log in 
using your admin password and WPS pin. 
Once you’re in, click Super Hub Settings, then 
scroll down and click the Disable Modem 
Mode button. A pop-up will appear asking 
to confirm the change. Click Yes and the 
Super Hub will reboot into hub mode. 



It might be basic, but there are a few things 
you can do to make your Super Hub more 
useful. The tips below are all done through 
the web interface, which by default is found 
at http://192.168.0.1. You’ll need to type in 
the settings password and WPS pin code to 
access it; unless you’ve changed the password 
manually, both can be found on a sticker on 
the underside of the router. 

By default, only the primary 2.4GHz and 
5G Hz wireless networks are enabled, but you 
can add up to two guest networks on each 
frequency band. Click Advanced Settings and 
then choose one of the guest networks; this 
will open a new windowthat lets you set SSID, 
security mode and MAC-address filtering. 
Clicking Apply will begin broadcasting a 
secondary network that prevents visitors 
from accessina network shares. 



y OHCP 



DHCP Re^iPi'ieion 



□ UPnP 
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basic, too, with options to enable 
port forwarding and configure 
DHCP, but none for quality of 
service, dynamic DNS or parental- 
control restrictions. 

The one saving grace is the 
guest network setting, whieh 
allows you to create up to four 
additional Wi-Fi SSIDs for visitors: 
two for 2.4GHz, two for 5GHz. 

Each has its own security setting, 
passphrase and MAC-filtering list, 
whieh makes the Super Hub aae 
easily the most eomprehensive 
ISP-supplied router around in 
terms of network sharing. 

It’s also adept when it eomes to 
wireless performance, at least at 
elose range. Over Soa.iiae, transfer 
speeds hit a peak of bqMB/sec. That’s 
respectable for an ISP-supplied 
router, beating BT’s Home Hub 5, 
but falling behind the TalkTalk 
Super Router. All three were 
eonsistent over 802. iin, with 
the Super Hub managing lyMB/see 
with a 2X2-stream device over 5GHz, 
and ii.yMB/sec with a 3X3-stream 
deviee over 2.4GHz. 

However, things weren’t quite 
so positive when we moved to our 
long-range tests, with transfer speeds 
dropping to 22.2MB/see over 8o2.iiac. 
Performanee remained strong over 
802. iin, though, with a 3X3-stream 
deviee managing y.sMB/see on the 
2.4GHz band and a 2X2-stream iPad 
mini reaehing 9.9MB/ see on the 
5GHz band. 

The Super Hub is perfeetly 
suitable for wired networking, but 
wireless speeds aren’t the best, and 
it laeks many of the features that 
eome as standard on third-party 
routers. This may be to avoid 
eonfusing eustomers who only need 
internet aeeess, but it’s a shame that 
features such as parental eontrols 
aren’t available in the Advanced 
Settings menu. 

If you want more than basic 
networking, we thoroughly 
reeommend setting the Super 
Hub to Modem mode and buying 
a separate router. 



ABOVE The Advanced 
Settings screen in the 
web interface lacks 
parental controls or 
dynamic DNS 



BELOW As well as 
the cable connection, 
there are four Gigabit 
Ethernet ports for 
wired devices 




How to switch to another router 



Remote Access 

Enable nr disable .remole access to ynur Super Hub. I 



Embk Rtemafe Access 



or Port 3443 



Modem Mode 

meti adjve Moa&m disables tnewtrslfiss and rouiiria runetions of your super Hub so you can use your own wireless 
router FormcireiTiiarinaiiQn please wsiibDpv<ynr:? virBinmedia.cofTi/fifiiip 

Active Ports & Connecltons 

When In Modem Mode nnlv one Elhemel port wN| be acHve on ymjr Super Hub. so wFten 
using your own router make sure ifE connectsd 1 d Hie active port as stiovm In Itia Image 
ID bia i&fl Attemalivoly connatJ a coTnpulBr or q amas console directty to tnta prart. When 
veu are in Modem Mode, to acuss itie M*iri Menu type 1-02 lee iQb l irrts ytur internet 
browser 



En^tle Modem 



Super Huh Version 



Soltwane Version ”V1 Ol.lt" 

Hardware Version 1.03 



Because cable broadband isn’t as widely used in the UK as in other countries, there 
are few third-party routers capable of replacing it completely. Each Super Hub is also 
registered to an individual account, with login details saved to its firmware, which 
makes ditching it for another model practically impossible. In fact, none of the routers 
in this month's Labs have a dedicated cable connection; they all rely on a separate 
modem. That means you’ll need to switch the Super Hub into modem mode when 
you’re ready to upgrade and use it simultaneously with your new router. 

Before you unplug anything, you’ll need to enter the web interface and log in with 
your password. If you’re still using the default password, you’ll need to supply your 
WPS pin code. Both can be found on the bottom of the router. From here, click Super 
Hub Settings and then click Modem Mode. Choose Yes in the pop-up that opens and 
wait for the router to reboot. The Wi-Fi networks and three of the four Ethernet ports 
will then be disabled, leaving a single Ethernet port free to connect to your new router. 
If the LED on the front of the router then glows purple, rather than blue, it has worked. 

Plug this in to the new unit and log in to the web interface. You’ll need to switch it 
from router mode to access-point mode; the process for doing so varies between 
models, but it should take only a few minutes. Search for WAN Settings in the web 
interface, and look for a dropdown box labelled Connection Type. Change this to 
DHCP/Automatic IP then save and reboot. Once the new router has rebooted, you 
should regain internet access. 



Welcome to your Virgin Media Super Hub 2ac 




A Sign In to view and change your settings 



Setnngs Passwora 
WPS PIN 



Q 

O 



Don't Know your pauword? 

Youll find your detaun password on me bottom of your Super Hub 
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NetgearNighthawkX4S 

A future-proof and 
exceptionally fast router 
that’s readyfor all types 
of connections 



SCORE QQQOOl 



PRICE £225 (£270 inc VAT) from 
broadbandbuyer.co.uk 



T he Nighthawk X4S is a world 
first: it’s the only DSL modem 
router that supports Wave 2 
Wi-Fi, quad-stream on both bands 
and multi-user MIMO (MU-MIMO). 
Typieally, Wi-Fi signals are shared 
among deviees from a single pool, 
with less bandwidth available as 
more deviees eonneet to a network. 
MU-MIMO lets a router broadeast 
a signal from a number of sourees 
to multiple systems simultaneously, 
direeting separate bandwidth streams 
to up to four deviees, as long as the 
deviees are MU-MIMO eompatible. 

With the addition of quad-stream 
broadeasting on both frequeney 
bands and beamforming, the 
Nighthawk X4S has a whopping 
maximum bandwidth of a.ssGbits/ 
see, with 8ooMbits/see on the 2.4GHz 
band and i,733Mbits/see over 5GHz. 
However, this presents a problem. 

The only way to get the best possible 
wireless speeds is via a 4X4-stream, 
MU-MIMO-eompatible network 
adapter, but no sueh eomponent 
exists. You eould use two routers 
in bridge mode, but this isn’t 
representative of real-world use. 

We tested with an AG1900, 
3X3-stream Wi-Fi eard, one of the 
fastest NIGs you ean buy today. It 
ean’t max out the Nighthawk 4S, 
but it indieates what performanee 
would be like right now. 

In our elose-range tests, 
file-transfer speeds over 8o2.iiae - 
73.3MB/see - were seriously quiek, 
albeit not as fast as some tri-band 
models. Taking bandwidth overheads 
into aeeount, i7.iMB/see over 
5GHz 802. iin was an exeellent result. 
Long-range results over 8o2.iiae 
were only average, at 22.2MB/see, 
but iqMB/see over 5GHz 802. iin 
was one of the fastest speeds we saw 
in this month’s Labs. When the right 
hardware arrives, the Nighthawk 
X4S should be blazingly fast; right 
now, it’s able to hold its own against 
the eompetition. 

Naturally, there are four Gigabit 
LAN ports for speedy wired 
performanee, along with a Gigabit 
WAN port for a separate eable or 




fibre modem. With both 
ADSL and VDSL modems 
onboard, however, you won’t need 
two separate boxes next to your phone 
line unless your ISP forees you to use 
its own hardware. The eSATA port is 
an odd inelusion: while it eould be 
useful for legaey deviees, the two 
USB 3 ports on the side will be mueh 
faster. We measured file transfers at 
82.3MB/see, whieh is praetieally 
quiek enough for the router to 
double as a NAS deviee onee you 
attaeh an external hard disk. 
Gonneeting a printer to the seeond 
USB port will turn it into an Apple 
AirPrint-enabled deviee. 

Netgear has retained the 
outlandish looks used for the original 
Nighthawk AG1900, making the X4S 
look more like a stealth bomber than 
a wireless router. It’s huge, but the 
four removable, adjustable antennae 
will let you fine-tune the spread of 
its wireless networks. 

The web interfaee also remains 
unehanged, whieh is unfortunate: 
eompared to Linksys’ exeellent Smart 
Wi-Fi or Synology’s SRM, Netgear’s 
user interfaee feels very basie for 
sueh a high-end router. At least it’s 
responsive, with a 1.4GHz dual-eore 



ABOVE TheX4S 
keeps the Nighthawk 
range’s trademark 
stealth-bomber looks 
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BELOW The Netgear 
is seriously quick 
overdose range 




proeessor handling the grunt work. 
There are still plenty of manual 
settings and all the features you’d 
expeet, ineluding VPN aeeess and 
Netgear’s exeellent Live Parental 
Gontrols. This lets you sign up to 
the URL blaeklists maintained by 
OpenDNS in only a few elieks, with 
the ability to bloek websites by 
eategory or apply different filters 
on a set sehedule. 

Dynamie quality of serviee 
(QoS) is another weleome addition, 
quiekly reeoneiling individual 
applieations running on eaeh 
eonneeted deviee and prioritising 
network traffie aeeordingly. This 
helped prevent video buffering 
when watehing a Netflix stream, 
even with three smartphones 
on the network simultaneously 
downloading an iOS firmware update. 
Netgear’s Genie smartphone app 
makes a reappearanee, too, letting 
you monitor the network without 
having to log in on a PG first. 

There’s no eseaping the faet that 
the Nighthawk X4S is expensive, and 
anyone with an ADSL eonneetion 
won’t get any benefit from having a 
VDSL modem onboard. It’s already 
exeeptionally fast and when MU- 
MIMO deviees arrive in greater 
numbers it will stay fast - unlike its 
rivals - even when you have multiple 
wireless elients eonneeted at onee. 
Features sueh as dynamie QoS truly 
make a differenee to networks with 
multiple eonneeted deviees, and 
wireless range is exeellent. That’s 
why it’s our top ehoiee. 
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SynologyRT1900ac 

Great performance, but it’s 
a combination of features, 
ease ofuse and sheer value 
that earn it an award 



SCORE OOOOO 



PRICE £96 (£115 inc VAT) from 
synology.com/uk 



S ynology produces some of the 
best NAS deviees around, but 
the RTiQooae is the eompany’s 
first attempt at a wireless router. 

Looking at the speeifieation sheet, 
there doesn’t seem to be mueh to 
separate it from the eompetition: it’s 
a3X3-MIMO-stream, simultaneous- 
dual-band router, with a maximum 
i,30oMbits/see link speed over 
8o2.iiae and beamforming support. 
However, the user interfaee sets the 
RTiQooae apart from its rivals. 

Synology has taken the familiar 
DiskStation Manager (DSM) interfaee 
from its NAS range and reimagined 
it as Synology Router Manager (SRM). 
They’re very similar, so Synology NAS 
owners will feel right at home. The 
web interfaee feels like a desktop 
OS, with separate windows and 
shorteuts to settings and features. 

All the erueial network settings are 
ordered sensibly in the Network 
Center app, with a network map 
showing whieh deviees are eurrently 
eonneeted and a traffie eontrol page 
allowing you to give priority to 
speeifie deviees. The grid-based 
parental-eontrol seheduler is 
fantastie, letting you quiekly drag 
and seleet bloeks of time to limit 
aeeess to eertain websites. 

Even the initial setup is 
straightforward, with a quiek guide 
walking you through eaeh step. It 
also forees you to ereate a unique 
username and password, whieh 
should boost seeurity ; many of the 
routers in this Labs default to admin/ 
admin and don’t prompt you to 
ehange them when you first log in. 

This simplieity belies a wealth 
of options to keep network 
administrators happy, ineluding 
upload/download limitations 
per serviee or applieation, QoS 
prioritisation, dual guest Wi-Fi 
networks and VPN aeeess. The 
dual-eore, iGHzproeessor, 4GB 
of flash storage and 256MB of RAM 
keep the interfaee tieking over 
smoothly, even when you have 
multiple windows open at onee. 

A paekage manager lets you 
download additional serviees and 




features, with many 
transitioning from DSM. Download 
Station, Audio Station, Photo Station 
and Video Station are all present and 
eorreet, letting you aeeess multimedia 
files or queue up torrent files remotely 
using smartphone eompanion apps 
and Synology’s QuiekConneet 
dynamie DNS serviee. 

With an SD card reader in addition 
to a USB 3 port, you eould add 128GB 
of flash storage and not need to make 
room for an external hard disk next 
to the router. (Don’t expeet blistering 
speeds, though: USB 3 file-transfer 
performanee was merely respeetable, 
at 53.7MB/see.) The port ean also be 
used with 3G/4G mobile broadband 
dongles as a baekup, in ease your 
primary eonneetion fails. A dedieated 
DS Router app is also available for 
Android and iOS for applying parental 
eontrols, eheeking the number of 
eonneeted deviees and tweaking 
firewall rules. 

The RTiqooae features a number 
of neat touehes, sueh as the ability to 
sehedule when the aetivity LEDs on 



ABOVE The inclusion 
of an SD card reader 
means you can add 
1 28G B of flash storage 
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BELOW The 
three antennae 
are removable 
and adjustable 




the front of the unit are switehed on: 
turning them off between midnight 
and 7am eould help you get to sleep 
if the router is loeated in a bedroom, 
but they’ll be on during the day 
for troubleshooting. 

There’s little on the outside to 
indieate the software exeellence 
within; the RTiqooae is diminutive. 

The two feet on the baek help elevate 
the unit to keep it eool, but otherwise 
it’s a nondeseript blaek box. The four 
Gigabit LAN ports and single Gigabit 
WAN port are par for the eourse, as 
are the three removable, adjustable 
antennae that let you fine-tune the 
eoverage of your wireless network. 

Wireless performanee was very 
good at elose range, with 78MB/see 
over 8o2.iiae narrowly falling behind 
the Asus RT-AC3200 but besting all 
the ISP-supplied routers. Over 5GHz 
802. iin, i6.6MB/see is approaehing 
the top end of a 2X2-stream deviee’s 
eapabilities; other routers are faster, 
but not by mueh. 

Moving to long range, 8o2.iiae 
performanee was eonsistent, with 
27.8MB/see falling only just behind 
the fastest models on test. A 5GHz 
802. iin result of just 9.2MB/see is 
slightly below average, however. 

With sueh a strong set of 
performanee figures eoupled to an 
amazing priee, the RTiqooae would 
stand up on its own even without 
Synology’s fantastie user interfaee. 

SRM makes all the differenee: it’s 
responsive, user-friendly without 
exeluding advaneed features, and 
unbelievably flexible. It’s better than 
any other router UI we’ve used before 
and sets the gold standard for the 
eompetition in future. B 
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ASUSRT-AC3200 

Blisteringly fast -and 
tri-band Wi-Fi lets multiple 
users get maximum 
wireless speeds 



SCORE QQQQOI 



PRICE £171 (£230 inc VAT) from 
currys.co.uk 



T he RT-AC3200 is built for 

speed. It features six removable, 
positional antennae and two 
3X3-MIMO-stream Soa.iiae wireless 
networks, giving a maximum link 
speed of i,30oMbits/see on eaeh 5GHz 
band. The tri-band router also uses 
Smart Conneet to steer wireless 
elients automatieally to one of the 
three radios, maximising the total 
wireless throughput, although all 
three networks must broadeast 
under the same SSID to use it. 

Finding and eonfiguring features 
sueh as this is a breeze, thanks to the 
delightfully simple ASUSWRT web 
interfaee. It has a straightforward 
layout, with a network map giving 
at-a-glanee information on the 



number of eonneeted 
elients. Widgets and 
graphs simplify more 
eomplex features sueh as 
QoS and traffie analysis, 
but you ean also drill 
down into individual 
advaneed settings sueh 
as VPN aeeess, web- 
eontent filtering and 
aeeess seheduling. 

In eommon 
with most 
tri-band routers, 
the RT-AC3200is 
massive, with four 
Gigabit Ethernet ports, a Gigabit 
WAN port and a USB 2 port on the 
rear. It supports dual WAN, letting 
you assign one of the LAN ports or 
a 3G/4G mobile broadband dongle 
as a baekup in ease your primary 
eonneetion goes down. The USB 3 
port on the side is hidden behind a 
removable panel and supports Time 
Maehine baekups, network printers 
and storage sharing. However, 
file-transfer speeds weren’t 
outstanding at 62.4MB/see. 

The same ean’tbe said of wireless 
performanee, as the RT-AG3200 is 
one of the fastest routers around over 
8o2.iiae. At elose range, it managed 
fantastie 84.3MB/see file transfers, 
with ly.iMB/see speeds over 802. iin 




ABOVE It’s a large 
router, but in return 
you get truly chart- 
topping speeds 



putting other routers to shame. 
Performanee over 2.4GHz with a 
2X2-stream iPad mini wasn’t perfeet 
at 9.6MB/see, but this is still above 
average. At range, the RT-AG3200 
pieks up the paee again, with 30.8MB/ 
see transfers over 8o2.iiae, hot on the 
heels of the D-Link. 

The RT-AG3200 is ineredibly fast 
over all distanees, with Smart Gonneet 
tri-band wireless eoming into its own 
when several elients use the network 
at onee. If this is your priority, then 
it’s an exeellent ehoiee. 



D-LinkDIR-890L 

Excellent wireless speeds, 
but thistri-band Wi-Fi 
doesn’t stand out from 
the crowd 



SCORE QQQQOI 



PRICE £208 (£250 inc VAT) from dabs.com 



T he DIR-890L isn’t exaetly subtle, 
with its huge dimensions, red 
metal finish and UFO-like 
styling, but there’s a good reason it 
takes up so mueh spaee. It’s a tri-band 
router, broadeasting two 5GHz 
networks simultaneously to double 
the available wireless bandwidth 
and allow two deviees to get a 
theoretieal maximum link speed of 
i,30oMbits/see over 8o2.iiae. Smart 
Gonneet means you won’t need to 
ehoose whieh band to use manually 
but, as with the Asus above, this only 
works if all three wireless SSIDs 
share the same name and password. 

It baeked up the bravado with 
performanee, managing 74.8MB/see 
file transfers over 8o2.iiae at elose 
range. On the 5GHz band, 2X2-stream 




deviees proved equally fast, 
reaehing i8MB/see, and at long 
range a seore of 32.8MB/see 
makes this the 
quiekest 8o2.iiae 
router in this 
month’s Labs. 

The six antennae 
are non-removable, 
but they ean be 
adjusted for fine- 
tuning the spread of 
your networks. Their 
positioning should help 
eliminate dead spots, too. 

All the ports are hidden at 
the baek. There’s a single Gigabit 
WAN, four Gigabit LAN ports and 
two USB ports, although only one 
is USB 3. It’s baeked by a fast 
eontroller, transferring files from 
a USB SSD at 73.8MB/see. External 
storage ean be aeeessed over the 
internet using D-Link’s SharePort 
smartphone app. 

Previous D-Link routers were 
saddled with a elunky web interfaee 
that hadn’t ehanged in what felt like 
forever, but the DIR-890L finally 
moves on. The new-look UI is a 
massive improvement, with a simple 
layout and sensibly labelled tabs 
hiding the more advaneed features 
from less experieneed users. The 
network map on the homesereen 



ABOVE The D-Link 
recorded the quickest 
long-range score over 
802.11acinthis Labs 



is a weleome toueh, showing exaetly 
how many wired and wireless deviees 
are eonneeted at a glanee. 

Like the Asus RT-AG3200, the 
DIR-890L will reduee the bandwidth 
strain on a wireless network 
eongested with multiple deviees. 
However, the D-Link wasn’t quite as 
fast in our elose range file-transfer 
tests, while its user interfaee is neither 
as eomprehensive as that of the Asus, 
nor as intuitive as Synology’s. 

It’s a fine tri-band router, but until 
the priee drops it has nothing to make 
it stand out against the eompetition. 
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DrayTek Vigor 2860ac 

The wireless speeds aren’t 
great, but businesses 
should take note of the 
extensive features 



SCORE QQQQQI 



PRICE £208 (£250 inc VAT) from dabs.com 



A s one of the few dual VDSL/ 

ADSL routers with integrated 
modems, the Vigor 286oae 
has proven popular with home users 
looking to simplify their networking 
setup by ditehing their Openreaeh 
modem and separate router, in reality, 
this is a router best suited to business 
rather than home use, with more 
offiee-friendly features than any 
other router in this month’s Labs. 

It has six Gigabit Ethernet ports - 
two more than most routers, and 
enough that it eould make the 
differenee between needing a 
separate network switeh or not. 
There’s also an RJii port for 
eonneeting a telephone and using 
the on-router VoIP elient; it took 
less than ten minutes to set up a SIP 



aeeount for internet ealls. One of the 
two USB ports ean even be used with a 
3G/4G mobile broadband dongle for 
redundaney in the event of a network 
outage. They only operate at USB 2 
speeds, however, so transfer speeds 
were slow - Q.sMB/see. 

While DrayTek tends 
to concentrate on business- 
friendly features over 
outright speed, on paper 
the Vigor 286oac looks 
to be the exception that ^ \ ^ 

proves the rule: it’s the first 
with 3X3-stream, 8o2.iiac Wi-Fi 
with a maximum i,30oMbits/sec link 
speed. Unfortunately, it produced 
disappointing results across the 
board, managing only 58MB/sec up 
close over 8o2.iiac and ly.iMB/sec 
over 802. in. Speed takes a further 
hit at long range, with 8o2.iiac file 
transfers falling to i7.3MB/sec and 
802. iin dropping further still 
to 3.7MB/sec. 

It’s a shame: with the ability to 
broadcast four separate SSIDs on 
each band, the Vigor would otherwise 
be ideal for segregating different 
parts of a wireless network. The web 
interface feels antiquated compared 
to Linksys’ widget-based UI or 
Synology’s excellent SRM, and with 
no search function it takes a lot of 
digging through menus to find 




ABOVE TheRJII 
port allows you to 
connect a telephone 
and use the on-router 
VOIP client 



specific features. Still, there’s no 
question it’s comprehensive. 

If you need total control over 
your network, the Vigor 286oac is 
a seriously comprehensive router 
that’s ideal for business use. The 
web interface is cumbersome yet 
feature-packed, and while wireless 
performance is disappointing, no-one 
comes close to matching its extensive 
security and network settings. The 
company performed well in the PG 
Pro Excellence Awards, too, scoring 
an overall satisfaction rate of 90%. 



Linksys WRT1900ACS 

Fans of Linksys routers 
won’t be disappointed, 
but it’s made to look 
average in this company 



SCORE QQQQQI 



PRICE £191 (£230 inc VAT) from 
amazon.co.uk 



O n paper, the WRT1900AGS 

looks like an iterative update 
of last year’s WRT1900AG. 
Both have 3X3-MIMO-stream 8o2.iiac 
Wi-Fi for a i,30oMbits/sec top link 
speed on the 5GHz band; both have 
surprisingly comprehensive open- 
source support, should you want to 
replace the default Linksys firmware; 
and both have the same distinctive 
blue-and-black chassis, a homage 
to the WRT54G router, which was 
incredibly popular in the 1990s. 

Built like a tank, the Linksys has 
four detachable, positional antennas, 
four Gigabit Ethernet ports and a 
single Gigabit WAN port. The eSATA 
port isn’t practical any more, but it 
doubles as a USB 2 port. There’s also 




a USB 3 port, with an incredible 
amount of power behind the 
controller: transfer rates are 
blisteringly fast - io6MB/sec - 
making this the only router to take 
full advantage of external SSDs. 

Linksys’ widget-based 
Smart Wi-Fi front-end is still one 
of the most user-friendly on the 
market, and it’s even more 
responsive here than it was 
on the WRT1900AG, thanks 
to a 1.2GHz, dual-core 
processor and 512MB of RAM 
- double what was available in 
the old router. There’s still no 
search function, but settings and 
features are sensibly labelled, and you 
can pin the most frequently used tools 
to the homepage. The combination 
of the cleanly presented network map 
and QoS tools is useful for assigning 
priorities to specific devices. 

The upgraded hardware hasn’t 
created extra heat, and Linksys has 
removed the active cooling fan that 
was present on the outgoing model. 
Gonsidering this rarely spun up 
anyway, it won’t be missed. 

The upgraded hardware has 
had a positive impact on network 
performance, but only compared to 
its predecessor. While 6i.8MB/sec 
over 8o2.iiac up close is a respectable 
figure, it falls behind the routers from 



ABOVE The Linksys 
offers blisteringly fast 
file-transfer rates 



Asus, D-Link and Netgear. Over 
802. iin, speeds of is.qMB/sec and 
ii.2MB/sec are above average. Things 
don’t really improve at range, with 
22.2MB/sec transfers over 8o2.iiac 
falling in the middle of the pack. 

We praised the WRT1900AG as a 
speed demon, but the same can’t be 
said of its successor, simply because 
other routers have come further in 
the same time. Wired performance 
is superb and the web UI remains 
excellent, but Synology’s RTiqooac 
outpaces it over Wi-Fi and is arguably 
more user-friendly. 
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TP-LinkArcherC2600 

A cost-effective choice if 
you wantto stick with your 
ISP-supplied modem, and 
file-transfer rates are good 



SCORE QQQQOI 



PRICE £137 (£165 inc VAT) from 
pcworld.co.uk 



R outers can rarely be described 
as stylish, but TP-Link has 
done its best with the Archer 
C2600. It’s sleek and compact - until 
you screw on the four removable 
antennae. As one of only three 
4X4-stream models in this month’s 
Labs, it has a theoretical maximum 
link speed of i,733Mbits/sec, which 
could make it seriously fast - if paired 
with compatible hardware. It also 
supports 8ooMbits/sec on the 2.4GHz 
band, but only if you have an adapter 
that supports 256-WAM (TurboQAM). 

The emphasis on speed continues 
on the rear, with four Gigabit Ethernet 
LAN ports and a single Gigabit WAN. 
The two USB 3 ports on the side are 
a welcome inclusion, particularly 




range as well, with 29MB/sec transfer 
speeds over 8o2.iiac and 11.9MB/S 
speeds on 5GHz 802. iin. 

There’s no doubting the price is 
right with the Archer G2600. It’s more 
than £100 cheaper than Netgear’s 
Nighthawk X4S, despite both routers 
having 4X4-stream, i,733Mbits/sec 
Wi-Fi. TP-Link’s web interface is 
arguably more user-friendly than 
Netgear’s, but if convenience is 
your main concern, the lack of a 
modem in the Archer G2600 gives 
the Nighthawk the edge. 



because file transfers are rapid; with 
an external SSD connected, the G2600 
managed 55.4MB/sec. 

TP-Link’s web interface strikes a 
fine balance between accessibility and 
advanced features, with a new design 
that’s easy to navigate. The main 
screen opens on to a network map, 
revealing the number of wired and 
wireless devices and anything 
plugged into the USB ports, 
but there are also 
shortcuts to guest 
networks, parental 
controls and QoS for 
those more at home 
with networking. Those 
unfamiliar with the ins and outs 
of router management can use the 
Tether smartphone app instead, 
which retains most of the features 
of the web UI but adapts them for 
smaller screens. 

Unsurprisingly, the Archer 
G2600 was exceptionally fast at close 
range over 8o2.iiac. We measured 
file transfers at Si.sMB/sec, putting 
it only slightly behind the Asus 
RT-AG3200 but ahead of all the 
ISP-supplied routers. Naturally, 

802. iin speeds fell much shorter, 
but i6.4MB/sec from a 3X3-stream PG 
over 2.4GHz and i7.3MB/sec from a 
2x2 iPad mini over 5GHz are still well 
above average. This was true at long 



ABOVE The Archer 
C2600was super- 
quick at close range 
over802.11ac 



ZyXEL Armor Z1 

Against tough competition, 
nothing but the Armor’s 
size makes it stand out- 
even at this price 



SCORE QQQQQI 



PRICE £137 (£165 inc VAT) from dabs.com 



A ccording to ZyXEL, the Armor 
Zi is a Wave 2, 4X4-stream 
router, but unlike the Netgear 
Nighthawk X4S and TP-Link Archer 
G2600, it’s merely MU-MIMO “ready”. 
It’s classed as AG2350, with a 
6ooMbits/sec maximum link speed 
on the 2.4GHz frequency, versus the 
8ooMbits/sec supported by true 
AG2600 routers. 

That’s not to say the Armor Zi is 
slow, however. It managed to reach a 
top speed of 76MB/sec at close range 
over 8o2.iiac, which is above average 
for a router in its price range. As ever, 
802. iin performance is noticeably 
slower, at i7.3MB/sec, but, again, 
this is on par with competing models. 
Unfortunately, results get worse over 
long range - as.sMB/sec over 8o2.iiac 




and just io.7MB/sec on a 2X2-stream 
iPad mini over 5GHz 802. iin place 
the Armor Zi firmly in the middle 
of the pack. 

Frustratingly, the 5GHz frequency 
band defaults to a broadcast channel 
not covered by the European 802. iin 
standard. This can be changed 
through the web interface, but only in 
the Expert section - which is hidden 
behind an easy-to-miss link. Apart 
from this oversight, the web UI is 
relatively clean, with shortcuts to 
more advanced features running 
along the bottom of the screen 
and individual settings listed in 
a menu to the left. For novice 
users, though, the amount of 
information present on each 
screen could be overwhelming. 
There’s also a smartphone app for 
diagnosing network issues, running 
speed tests and setting up guest 
networks without needing to log 
in to the router. 

Despite the router being huge, the 
four removable, adjustable antennas 
are placed right at the back, rather 
than spread around. This is also where 
you’ll find four Gigabit LAN ports 
and a single Gigabit WAN port. Two 
USB 3 ports are hidden behind a flap 
on the side. Files transferred from an 
external SSD at 79.7MB/sec, which is 
above average, but still slower than 



ABOVE The Armor 
boasts more features 
than an ISP-supplied 
router, but it doesn’t 
perform much better 



the superfast Linksys WRT1900AGS. 

While the Armor Zi has ah the 
advanced networking features usually 
missing from an ISP-supplied router, 
it doesn’t dramatically outperform 
BT, TalkTalk or Virgin’s own-brand 
models. With TP-Link’s Archer G2600 
providing faster wireless performance 
for the same money, there’s not 
enough here to make it worth buying . B 



90 





